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The {Zipernowsky Electric Railway. 

Our illustrations show side and end eleva- 
tion and section of the new form of electric 
railway which isnow building at Buda-Pesth, 
theinvention of Mr. Charles Zipernowsky,the 
chief electrician of the well-known electrical 
firm of Ganz & Company, of Buda-Pesth. 
Austria-Hungary. Mr. Zipernowsky’s idea 
in this railway is to avoid cutting up the 
street with parallel lines of track. By Mr. 
Zipernowsky’s system, there is only one rail, 
and that is a split rail laid in the center or 
at the side of the street, and supported from 
below the level of the street. The principie 
of the tramway is that all the wheels upon 
which the vehicle rests run upon one or twe 
lines, Whose distance apart is so small that 
the stability of the car is not secured by 
them, as will be readily seen by reference to 
the drawings. The stability of the vehicle 
is secured by the construction existing below 
the street level, which bears upon the line of 


rails there located. These guiding rails, 
are placed within a conduit. The car, it 
will be seen, is supported upon pairs of 


obligue and converging wheels, so arranged 
as to transfer the horizontal pressure result- 
ing from unsymmetrical load, and the sway- 
ing motions of the car to the double rail. 
From the body of the car projects, down- 
ward, two or more arms, which are 
carried through the rail-slot, and carry at 
their lower ends guiding wheels, which 
bear against the sides of the rails. Mr. 


Zipernowsky claims that this method of 


obtaining stability of the car is mach better | 


than where the cars run on parallel rails, for 
the reason that it is easy to keep the track 
not liable to be 
While we do not 


and such rails are 
affected by ice and snow. 

show it in the drawings, it is Mr. Ziper- 
nowsky’s intention to run this road by 
methods ; first, electrically, 
conductors; and, 
the cen- 
tral support being used as a grip. It is 
obvious that the two plans may be com- 
jined, and the road now building at Buda- 
Vienna—will be 


cle n, 


one of two 
using the rails as 


second, by the use of a cable, 


Pesth—as also one at 
arranged for both cable and electricity, the 
idea of the projectors being that the cable 
easily introduced, the machinery 
necessary to operate the cable is compara- 


nay be 


tively small, and inexpensive, when it is 
taken into consideration that the same boiler 
and engine power is required for the elec- 
tric machinery. 


Our readers will understand that the 
government regulations on the continent of 
Europe are much more severe than any- 
thing our companies are subjected to here. 
When a road is built, it must be built to go, 
ind the authorities would not allow,for a mo- 
ment, an experimental plant to be constructed 
destruction of the streets and the 
danger of the public at large. 

Mr. Zipernowsky’s plan is certainly very 
novel, and if it proves to be successful, will 
be a great boon to cities, as the surface of 
the streets will be materially improved with 
a Single it stead of a double rail. 


lo the 
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The Navy Department has followed the 
example of the army signal office in dis- 
carding the European Morse te legraph code 
and adopting the American Morse in its 
steac 





Quick Electric Lighting. 

A singular illustration of the adapta- 
bility of the electric light in an emergency 
was recently afforded. In consequence of a 
serious strike among the gas employés in 
Manchester, and the total failure of the 
gas supply, the Lancashire & Yorkshire Rail- 
way Company decided to light their Victoria 
station, which is the largest in Manchester, 











place, the provision is of doubtful consti- 
tutionality in its abridgment of the right of 
free speech, and certainly transcends public 
sentiment with reference to the freedom of 
the press. In the next place, it is perfectly 
senseless to suppose that any law can keep 
reporters from securing information or 
newspapers from publishing the news which 
their readers demand. 
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Fie 1.—THEr ZIPERNOWSKY TRAMWAY AND VERTICAL TRACK. 


with the electric light, and within six hours | 
of the time the order was given the most im- 
portant platforms were lighted, and the | 
whole station was brilliantly Mord 
with about 250 incandescent and a few arc | 
lights within 86 hours, and yet the current | 
had to be conveyed for a quarter of a mile, 
and all the necessary circuits had to be run. 
The company is so well pleased that steps | 
are being taken to have the electric light | 
fixed permanently. 














K 
w 


Fia. 2. 
The Press and Electrocution. 


A proposition is before the Assembly to 
amend the electrical execution law by strik- 
ing out the absurd provision that representa- 
tives of the press shall be excluded from 
witnessing such executions and prohibiting 


for obvious reasons. In the first 








the publication of reportsof them. Itshould 
be 


Need an Electric Railway. 

The Duluth Street Railway Company 
claims to have the finest street car system 
ever invented. It goes to a great expense to 
maintain it, too, Several passengers got 
on at Twentieth avenue and were tien 
| driven by swift-footed mules to Thir- 
| teenth avenue, where the track is torn up. 
There they waited for the short space of 
15 minutes for another car also drawn by 
' swift-footed mules. Then they changed 
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Fie. 3. 

cars and were driven to the barn, where sev- 
eral men talked earnestly for another 15 
minutes as to whether or not the car should 
go into the barn. It was fivally decided that 
it should, and with the passengers inside the 
car it was driven in the barn. The passen- 
gers were then told that another car came 
pare in only 40 minutes. They decided to 
walk. 





AT KANSAS CITY. 


TRIP OF THE “ELECTRIC LIMITED.” 
—WELCOMED BY MAYOR 
DAVENPORT. 








FULL ACCOUNT OF THE PROCEEDINGS OF 


THE ELEVENTH CONVENTION OF THE 
NATIONAL ELECTRIC LIGHT ASSOCIATION, 
—NEXT PLACE OF MEETING, CAPE MAY, 


NEW JERSEY. 


The ‘Electric Limited” train for the 
Kansas City Electric Light Convention con- 
tained 72 passengers after the Philadelphia 
contingent came aboard, seven of whom 
were central station men. The trip, the 
entire route from New York to Kansas City, 
was a pleasant one; the Pennsylvania and 
the Burlington Route Railway Companies 
vieing with each other in looking after the 
comfort of the passengers. In this respect 
they were eminently successful, and Messrs. 
Haines, of the former, and Heller, of the !at- 
ter, received many compliments in regard to 
the splendidly equipped train and its excel- 
lent management throughout. 

At Chicago, the Electric Club, through its 
committees, met the delegation and provided 
carriages to the club house, where a lunch 
that did credit to Caterer Kinsley was served, 
and abundantly partaken of. Mayor Cregier, 
of Chicago, welcomed the party in a pleasant 
speech, which was replied to on the part of 
the Easterners by Mr. A. H. Patterson. At 
five P.M. the start was promptly made from 
Chicago, three more cars being added to the 
train, making eight in all, and this large 
train, composed entirely of Pullman palace 
cars, steamed into Kansas City behind two 
puffing locomotives at nine A. M., Tuesday. 

The headquarters of the Association were 
at the Coates House, the Convention meet- 
ing in the Coates Opera House, across the 
street, the electrical exhibition being held in 
the Casino, a few doors above. 


THE FIRST DAY—FEBRUARY 11. 

There were 163 persons in the opera house 
when President Weeks called the Conven- 
tion to order at 12.30 p.m. The house is 
lighted throughout by electricity, the symbol 
~_E 

C=5 

appearing over the front stage, made up of 
colored electric lamps. This lettering also 
appeared on the very beautiful solid silver 
badges presented to each attendant, and 
these were presented to the Eastern delega- 
tion by a committee which met the train an 
hour out of Kansas City. 

The president introduced Major J. J. 
Davenport, of Kansas City, who welcomed 
the convention in the following address : 


THE WELCOMING ADDRESS OF MAYOR 
DAVENPORT. 

Mr. President, Ladies and Gentiemen of 
the Conventiov.—To me has been assigned 
the pleasant and agreeable duty of welcoming 
you to our city, where many of the most 
important and interesting conventions that 
have been held throughout the United States 
during the years of 1889 and 1890 have sat 
in deliberation. ‘To none, however, have I 
extended, in behalf of our citizens, a more 
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cordial and heartfelt greeting than it is now 
my pleasure and privilege to offer you, 
whose coming has been a source of pleasant 
anticipation, mingled, perhaps, with the 
hope that here, in the center of this great 
American Union, the verge or margin of that 
borderland of science, which Mr. Thurston 
so graphically depicts, may some day find 
its beginning. A land where it is said the 
portrait of the sender of each telegraphic 
dispatch will accompany the message ; when 
submarine and aerial navigation will be 
carried on successfully by the power derived 
from stored electricity ; when the soft light 
of the fire-fly or glow-worm will be pro- 
duced by man, and the direct conversion of 
heat into electricity will be solved. The 
result of your deliberations will be anxiously 
awaited by the whole commercial world, as 
well as the scientific, because electricity has 
given an impetus to the former that has 
driven and impelled it forward with wonder- 
ful rapidity and signal success to its present 
high state of perfection. Its civilizing influ- 
ences have extended the confines of educa- 
tion, refinement and culture, to the uttermost 
parts of the earth. You, gentlemen, are the 
exponents of laws which govern one of the 
most powerful forces of nature, under the 
action of which energy becomes appreciable. 
You teach us that, like heat, light or work, 
it is measurable and can be produced, or 
converted into other forms of energy. By 
means of this marvelous agency you have 
already presented to science most wonderful 
aids, by which she has been able to make 
visible what has hitherto been invisible, to 
make audible what has been inaudible, and 
to discover what has not been dreamed of in 
the philosophy of mankind, for, whether its 
manifestations be considered under the head 
of static, galvanic or Faradic, it is all elec- 
tricity—it is all witchcraft with its future 
possibilities entirely inconceivable except to 
such research as may result from dis- 
tinguished and able gentlemen, such as com- 
pose this assembly. As we hear of these 
mysterious currents measured by amperes, 
and of the power by which various bodies 
resist these currents measured by ohms, we 
seem to be attaining the condition of life of 
which Mr. Thurston speaks, or that so 
cleverly portrayed by Bulwer in his ‘Coming 
Race,” in which all are happy and harmoni- 
ous, seeming to have reached the millennium, 
Evil being held in bondage by the potent 
‘*Vril’’ wand, which gives to all alike 
motive, defensive and creative power, with 
also the perfect knowledge of how to use it 
for the greatest and best good of all. Elec- 
tricity is our magic ‘‘ Vril” wand, and you 
are teaching us its capabilities. Six years 
ago it had not been used upon the broad 
ocean, that difficult and dangerous field.of 
warfare. When the Navy Department fitted 
out the frigate ‘‘ Trenton” with an electric 
incandescent plant, the eyes of the world were 
upon her, eager to see the mooted question 
settled as to how the glass bulbs and carbon 
filaments would bear the firing of the 
frigate’s guns. The three years’ successful 
cruise proved so much to the United States 
and to those foreign countries who are 
learning to follow in her footsteps that 
now a man-of-war is not equipped without 
the incandescent lighting plant, and the 
‘‘arc” for the ‘‘ search,” which reveals not 
only the dangers of the surface of the mighty 
ocean, but pierces her briny depths, detecting 
death-dealing torpedoes that have been laid 
for destruction. This faithful servant of 
man now not only guards the vessel from 
the inventions of the enemy, but aims and 
fires the guas, illuminates the sights, that 
the aim may be sure, discharges torpedoes, 
measures her speed, is the most successful 
motor for submarine boats, and renders pos- 
sible a system of visible telegraphy by which 
communications may be flashed against the 
clouds and understood ata distance of 60 
miles. We welcome you as true benefac- 
tors of mankind, the emancipators of the hu- 
man race from darkness. What you and 
those of your profession have accomplished 
within the past years reflects credit upon 
your country, borders close upon the mirac- 
ulous, and entitles you to imperishable 
honor and renown. I will not detain you in 
enumerating your achievements, gained by 
the most faithful and unremitting labor. 
Cost, or dollars and cents, is the great obsta- 
cle in the way of the speedy and universal 
adoption of many of your most important 
discoveries and perfected inventions. Elec- 
tricity, to-day, is at its highest cost, and we 
look forward to the time when, being 
cheaper, it will accomplish for humanity all 
that it now promises. It is estimated that at 
the beginning of the year 1890, $600,000,000 
was invested in the electrical industry in the 
United States, and that 250,000 persons de- 
pended uponit for their meansof living. That 
1,000,000 miles of telegraph wire are in opera- 
tion, enough. it is said, to encircle the globe 
40 times. Three hundred thousand tele- 
phones are constantly talking, and an aver- 
age of 1,055,000 messages are sent daily, re- 
quiring the use of 170,000 miles of wire. The 
longest distance over which conversation is 
maintained is 750 miles, ¢.e., from Portland, 
Me., to Buffalo, N. Y. Just how many of the 
musical kind are in use, that Mr. Bellamy 
speaks of, I do not know, Four hundred 





miles of electric railway are in active opcra- 
tion in America. The fastest speed attained 
in the transportation of passengers has been 
20 miles on hour. I believe Mr. Weems has 
quite recently, at Laurel, Md., upon an ex- 
perimental track, made two miles a minute, 
or 120 per hour. There were no puas- 
sengers upon that train, however, it being 
used exclusively for baggage, which is here- 
after to be sent in advance. At your annual 
meeting at Niagara Falls, the statement was 
made that there are in use, in the United 
States, 237,017 arc lamps, and 2,704,768 in- 
candescent. I hope that the increase will be 
so great within the next few years that the 
various companies will find it impossible to 
furnish light and motive power at much 
lower rates. Electric light is certainly the 
only form of artificial illumination not injuri- 
ous to health, and, therefore, it is our hope 
that all classes may soon, in consequence of 
its cheapness, be enabled to enjoy its benefits. 
The mystery which seemingly surrounds 
electric service, will, in time, be dissipated, 
and it will come to be regarded with less 
suspicion and fear. Perfection cannot be 
expected in the use and distribution of such 
force and power immediately. Dangertohu- 
man life and property interests are questions 
in which weare all concerned, but it will not 
do to condemn without comparison and in- 
vestigation, else we may deprive ourselves 
of valuable agencies and servants, whom to 
understand is to bring us health, wealth and 
prosperity. Immense poles, that make un- 
sightly our most beautiful thoroughfares, 
over which hang a dense mass of wires to 
obstruct access to our buildings in case of 
fire. and almost shut out the light of day, 
will in time disappear. It was necessary 
that they should precede the subways now 
coming into use, but not yet, I believe, ad- 
mitted to be universally successful, though 
the Bell Telephone Company had, in 1887, 
6,030 miles of wire underground ; in 1888, 
8,009; and in 1889, have increased it to 
17,088 miles. Taking into consideration, 
however, the service performed and work 
done through the means of this unseen 
power, it is pleasing to note that the casual- 
ties resulting from its use are less than from 
any other service. (Applause.) 

To the future we can only look with won- 
dering eyes and bated breath, and to you as 
the workers of miracles. May your deliber- 
ations, gentlemen, while here, be as harmoni- 
ous as the laws which govern the marvelous 
and wonderful philosophy of electricity. 

President Weeks then addressed the Con 
vention as follows : 

Gentlemen: At our first Convention, held 
in February, 1885, there were 87 delegates, 
full of enthusiasm for the good to be accom- 
plished. I believe, gentlemen, that they 
have not been disappointed in the work of 
this Association. As one of the original 87, 
I point with pride to five years of broadening 
and harmonizing influence ; and I believe 
that every central station, every factory, 
every supply company in the country, has 
felt its impulse toward improvement. 

To-day, gentlemen, we number 304, repre- 
senting not only a wider extent of territory 
than ever before, but all the leading systems 
of the United States. A more fraternal spirit 
now prevails between the electric light and 
power men, and our elder brothers of the 
telegraph and telephone interests, a pleasant 
proof of which has been given by the hearty 
co-operation of their representatives in this 
city. in preparing for the entertainment of 
the Convention. (Applause.) 

The past work of the Association speaks 
for itself, but our number has so increased, 
and our sphere of usefulness has so advanced, 
that we must look for work of a better 
character than was possible in earlier days, 
when most of our members were new to the 
duties which they had undertaken. We 
now need work of more direct practical 
value to central station men, and theoretical 
work of a higher grade than that of the past, 
good as that has been. With this in view, 
we have endeavored to preparea programme 
of such importance, both practically and 
theoretically, that you will find it good to be 
here. 

The committee on State and Municipal 
Legislation will report the organization of 
State associations with a view to developing 
among legislators a full appreciation of the 
importance and needs of the electrical ia- 
dustries, and to present these industries in 
their true light. The urgent need is for 
organization along the lines of legislation 
and popular education. This can be best 
accomplished by State associations, whose 
conventions could advantageously take the 
place of the semi-annual meetings of this 
Association. Ten of these State associations 
have been formed. and I hope that before 
the close of this Convention, steps will be 
taken toward the organization of many 
more. 

The increasing interest in railroad work 
and the immense field for future develop- 
ment in the motor department, will render 
especially pertinent the discussion by Mr. 
Sprague, and also the work of the committee 
on standardization of potential on electric 
street railways, the report of which will be 
submitted through its chairman, Mr. Lynch. 





As the growth of our industry must be 
chiefly in the direction of incandescent light 
and power, the discussion to be presented by 
Mr. Field is of the greatest importance, both 
to central station men, and to all who desire 
electric service in their homes. 

The watch-words of the future are certain! 
economy of fuel and perfect insulation, and, 
while there may be improvements in designs 
for apparatus and in methods ard means of 
distribution, and while we still hope for the 
direct conversion of the energy of coal, the 
advance of the immediate future should be 
in the direction of economizing present 
waste, rather than in the discovery of new 
facts or principles. (Applause.) Americans 
are proverbiaily prodigal, and there is an 
absolute and growing need that waste and 
loss should be arrested. While the demand 
for the necessary elements is increasing with 
the population, the supply of many of those 
elements is steadily diminishing. Messrs. 
Babcock and Sickles will doubtless point out 
lines of economy in the department of steam 
engineering, and Mr. Smith will present for 
our consideration another phase of the same 
question—‘*A Universal System of Central 
Station Accounts.” The many problems 
arising in the electrical and mechanical de- 
partments of the operation of central sta- 
tions, have left this question to general 
neglect. But now that we are becoming 
passably familiar with thetricks of our appa- 
ratus, attention is more and more directed to 
data for comparison, with a view to economic 
methods. 

The topic of the hour is certainly safety. 
It would seem that, in view of the » Ben 
small number of serious accidents connected 
with electrical industries, we have grounds 
for some impatience with the present outcry 
against electricity as a dangerous servant. 
It is true, that, compared with those which 
have accompanied the introduction and use 
of steam and gas, the number of accidents in 
the use of electrical apparatus is very small. 
But in this age,comparative rates will not be 
accepted as answers ; the people have a right 
to demand that devices for public safety 
keep pace with development in other direc- 
tions. The papers of Professor Thomson 
and Messrs. Haskins and Harber, will present 
this current topic in its various phases. I 
trust that each speaker will enforce the im- 
portance of good construction and mainte- 
nance on the part of producers, and proper 
inspection on the part of the municipality. 

It is hoped that the committee on under- 
ground conduits and conductors will be 
able to report some facts regarding the ac- 
tual operation of high pressure currents un- 
derground. Thus far, discussion on this 
topic abounds in theory and speculation, 
but contains little experience. 

During the past 12 months there has not 
only been a greatly increasing activity in the 
electrical industries abroad, but many mil- 
lions of foreign money have been invested 
in the electrical properties of America. It 
is worthy of note that our brethren in Great 
Britain have set the example of adjusting 
differences amicably, instead of carrying lit- 
igation to the court of last resort. Such a 
policy in America would not only have 
saved hundreds of thousands of dollars now 
charged to profit and loss, but would have 
greatly enhanced the value of electrical se- 
curities. 

The past year has furnished instances in 
which the value of local electrical proper- 
ties has been greatly depreciated through the 
invasion of territory already fully occupied. 
This policy is shortsighted. Prices in most 
cities are fair and just both to consumer and 
producer. To depreciate them will not only 
ruin the business of pioneer companies who 
have invested large sums, and borne the 
brunt of introducing a new and valuable in- 
dustry, but cannot fail to result in great loss 
to the invader. 

Although electric lighting in this country 
has seemed to receive a check, a look ahead 
would not be discouraging. The law that 
‘*action and re-action are equal and in oppo- 
site directions,” applies not only to me- 
chanics, but to public opinion. As America 
is the birthplace of the commercially suc- 
cessful electric light, and as Americans are 
the foremost people of the world to recog- 
nize improvements, we may well believe 
that with proper attention on our part to our 
duties to the public, the present popular and 
largely sensational agitation against us will 
give place to a feeling of confidence. In the 
meantime, let the outcry teach its proper 
lesson to all engaged in the electrical busi- 
ness. (Applause.) 


Secretary Garratt called the roll of the 
association, and the responses indicated the 
presence of somewhat more than 100 mem- 
bers. 

The Chair: The next business in order is 
the reading of the report of the secretary 
and treasurer. Before that is done, how- 
ever, it may be well to say that it is designed 
to hold a very brief session to-day, and ad- 
journ in plenty of time for lunch. (Applause 
and laughter.) 

Secretary Garratt presented his report as 
follows : 





REPORT OF THE TREASURER AND SEcrg. 
TARY OF THE NATIONAL ELEcTRIC Lignr 
AS80CIATION, DECEMBER 31, 1889—Pxp. 
SENTED AT THE Kansas City Convey. 
TION, Fes. 11—14, 1890. 





Balance from account rendered 
July 31st. 1889, at Niagara Falls. .$1,096 .93 
Dues from 51 members............ 1,020.00 
, $2,116.93 

Expenditures as per accompanying 

Vouchers, Numbers 87 to 112, 


EE: on $1,506.76 
Balance, Cash on hand, Dec. 3ist, ii 

ty  - SE  eS 610.17 
The indebtedness of the Associa- 106.29 

tion is an unpaid billof.. .... 259.60 
The above Expenditure of $1,506.76 

for the six months ending Dec. 

31, 1889, may be classified as 

follows: 
| ES donee etewenenenis $48 59 
Stationery and Printing.......... 143.90 
Official Stenographer............. 85.3? 
oe, eee 50 00 
ee 46.99 
National Committee on State and : 

—- Legislation.......... 98.65 
Salary of Treasurer and Secretary 999.96 
Expenses not specified above. .... 33.37 

$1,506.76 


The total receipts for the year 1889 
have been. inclosing the Bal- 
ance from the previous account$5,845.55 


Total expenses for year of 1889... 5,235.3 
Balance, Cash on band Dec. 31, 1889 * *610 - 
5,845.55 
The Expenditures of the year 1889 es 
mal be classified as follows : 
Old Bills incurred previous to 1889 $1,483 x2 
Salary of Secretary and Treasurer ; 
I ots Succes Sieicmreis Oui 1,999.92 
CD cciiiacoces nw-saxote<is 40.00 
I onic a. wanciee. tng ontionss 176.48 
Printing and Stationery........... 712.19 
Official Stenographic Reports..... 246.62 
Fi = eee 207.50 
Advertising in Electrical Journals 101.99 
National Con.mittee on State and 
Municipal Legislation........ 98.65 
Not otherwise specified above.... 168.21 
5,235.38 
The net income for 1889 was....... $5,545.85 : 
The running expenses for 1889 were 3,751.56 
Excess of net income over running 
ee eee 1,794.26 
$5,545.82 


Membership. 
Total number of Members July 
or, 


es 251 
Members added between July 31 
BOE DOS. S12, OD... cecvecisscves 





bis cn cencrnsinemasotedeaais 272 
Members resigned between Jan. 31 
 .  & eae 


It will be noticed that the above reports 
close Dec. 31, 1889, which is the end of tbe 
fiscal year. Since then I have received funds 
in the shape of dues, and have added a num- 
ber of new members to the roll of the Associ- 
ation. 

On motion the secretary’s report was 
accepted. 

Secretary Garratt read communications 
from the following: A communication 
from the Commercial Club, of Kansas City, 
tendering the Convention a reception Tues- 
day evening, February 11th. The courtesy 
of the Commercial Club was accepted with 
a vote of thanks. 

The secretary also read a communication 
from W. H. Briethaupt, president of the 
Engineers’ Club, of Kansas City, tendering 
the privileges of the club room of that club 
to the National Electric Light Association 
during the Convention. 

Also a communication from J. H. Veitch, 
general agent of the Chicago, Milwaukce 
and St. Paul Railway, extending an invita- 
tion to the members of the Association to 
visit the health resort of Missouri—Excelsior 
Springs—and offering a train for that pur- 
pose on Wednesday, the 12th, at any hour 
which might suit the convenience ef the 
Association. A communication from Ed- 
ward Holden, president of the Excelsior 
Springs Company, extending an invitation 
to the same effect, was also read. 

The secretary also read a communication 
from William Wiley Smith, secretary and 
superintendent of the Missouri and Kansas 
Telephone Company, of Kansas City, ex- 
tending congratulations to the Association 
and offering telephonic facilities between the 
halls and the central office, and also extend- 
ing to the delegates an invitation to visit the 
central office of the telephone company, in 
which, as was stated, nearly 2,600 wires 
were handled in one room, and over 82,000 
calls per day were made. 

A. J. DeCamp: I move you that the in- 
vitations just read be accepted, and the pres- 
identtbe authorized to arrange a time satis- 
factory to all parties. 
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Mr. Degenhardt : I move an amendment 
Mr. President, and that a vote of thanks to 
this Association be tendered for the courte- 
ous invitations that have been received. Car- 
ried unanimously. 

Secretary Garratt: Mr. President, there 
are two more letters that have been received, 
one from the National Home for Disabled 
Volunteer Soldiers, at Leavenworth, Kan., 
which is as follows : 

I have the honor herewith to extend an 
invitation for the Association, of which you 
have the distinction of being the head, to 
visit the National Military Home for D. V.8. 

| am sure I can make your stay pleas- 
ant. Kindly notify me which day of your 
session will be most convenient for you. 
My time is at your disposal. 

lf you accept, please time your departure 
so that you may arrive by 11.30 a. m. 

Very respectfully, 
ANDREW J. Smita, Governor. 

Mr. DeCamp: I move the invitation be 
received, with thanks. Carried. 

Secretary Garratt: There has also been 
received an invitation from Mr. George W. 
Warder, as follows : 


February 11, 1890. 
Hion. E. R. Weeks, President : 
Dear Sir: It gives me pleasure to tender 
your Association a reception to be held at 
he Warder Grand Opera House on Friday 
ening, February 1/th, if agreeable to your 
Association. 
Should this invitation be accepted, I would 
pleased to have your response (or meet 
any committee you may see fit to appoint) as 
svon as possible. 
Very respectfully yours, 
Greorce W. WARDER. 


Mr. Kempt: Mr. Chairman, I move that 
these two last invitations be referred to the 
executive committee, to take such action 
upon them as in their wisdom may seem 
proper. Carried. 

Secretary Garratt then announced a meet- 
ug of members from Missouri for the pur- 
pose of forming a State association, and 

ive other notices. 

President Weeks: Gentlemen of the Con- 
vention, owing to the occupancy of this 
house to-morrow for a matinee, our session 
to-morrow will be held in the Music Hall 
ust across the street and a little way down. 
| hope that when we adjourn this afternoon, 
we will adjourn to an early hour at that hall, 
is we have a long and interesting programme 
to get through with at that time. 

I would say that the reception committee 
would be glad to see as many as would like 
to go with them this afternoon, to make the 
rounds of the city by means of cable cars 
ind elevated roads, and to have all such sig- 
nify to them their disposition to do so, 
shortly after lunch. It would be well for 
you to get together as soon as possible after 
three o’clock. 

Before adjourning, I would also remind 
the Association of the reception at the Com- 
mercial Club this evening, at eight o’clock. 
This reception will be informal and you are 
all cordially invited. 

Mr. Faben : Mr. President, I suggest that 
we meet early to-morrow, and for that pur- 
pose I move you that we meet here promptly 
at nine in the morning, and at 1.30 at Music 
Hall. 

Mr. Degenhardt: I desire to call your at- 
tention to the death of Mr. C. McIntire, which 
seems to have been overlooked. I feel that 
the Association should take some action in 
regard to the matter, and know they will be 
glad to pass a suitable resolution. I move 
you, sir, that the chair appoint a committee 
of three to draft suitable resolutions con- 
cerning the death of our member, Mr. 
McIntire. 

Secretary Garratt: May I also make a 
suggestion? Miles W. Goodyear, of New 
York, a member of this Association, has also 
died during the past year, and I would sug- 
gest as an amendment that the resolutions 
be made to embrace his name. 

I had no knowledge of the death of Mr. 
McIntire, or, of course, his name would not 
have appeared upon the roll as an active 
member. The motion prevailed. 

President Weeks: I will appoint as mem- 
bers of the committee to draft appropriate 
resolutions, Mr. Degenhardt, Mr. Candeeand 
Secretary Garratt. 

On motion the Convention adjourned to 





meet at the Music Hall ut nine o’clock, A. m., 
February 12, 1890. 


REPORT OF COMMITTEE ON STANDARDIZING 
OF POTENTIALS. 
Gentlemen of the National Electric Light 

Association : 

In behalf of the committee appointed at 
your last meeting, for the standardizing of 
potentials for electrical apparatus for street 
railway systems, I would present to the As- 
sociation the following report : 

It was deemed advisable by the members 
of the committee to send out a circular to 
all railway companies operating their sys- 
tems of car lines by electricity, notifying 
them of the appointment of this committee, 
and asking not only their co-operation, but 
also drawing their attention to a number of 
questions that we desired they should reply 
to. Acting upon this conclusion, the com- 
mittee drew up and mailed to all these com- 
panies the following circular : 

Gentlemen: At the semi-annual meeting 
of the National Electric Light Association, 
held at Niagara Falls, on August 6, the fol- 
lowing resolution was offered and adopted : 

‘* Whereas, it is the belief of the members 
of this Association that the electric motor 
service upon street railways will require a 
service of electric current for the motor, 
that will be reliable and constant, and that 
the various electric light stations are capable 
of generating and distributing such current, 

** Resolved, That acommittee of three be ap- 
pointed by the president, who shall endeavor 
to make such arrangements with the manu- 
facturing companies, that they should adopt 
some standard potential to be used upon the 
various railways. The committee also to 
collect such data regarding the supply of 
current to railways as may be deemed of 
interest to the Association.” 

The president appointed Messrs. Eugene 
T. Lynch, Jr., of New York; T, Carpenter 
Smith, of Philadelphia, and Marsden J. 
Perry, of Providence, as members of that 
committee. 

It has been thought advisable to collect 
and compile the opinions and the experi- 
ences of such street railways that have 
adopted electricity asa motor power. Will 
you, therefore, kindly fill out and answer 
such of the following questions as you feel 
you cab answer ? 

1. What system do you use ? 

2. What proportion of your cars are 
equipped with motors ? 

3. Do you generate your own electrical 
power, or are you supplied by an electric 
light station ? 

4. What proportion does your greatest 
average horse-power in use bear to the total 
horse-power of engines and boilers which 
you have installed ? 

5. What is the voltage or pressure of your 
generators ? 

6. Is there any other railroadin your town 
using an electric system ? If so, what system 
do they use, and do you know the pressure 
at which they run ? 

We have received replies from 85 per cent. 
of all the electric street railway companies. 
They have one and all showed every dis- 
position to give us full reports upon the 
questions that we have asked them, and have 
stated that they would afford us every facil- 
ity that lay in their power, and that they de- 
sire us to convey to the National Electric 
Light Association their hearty endorsement 
of this plan. 

We think it advisable to divide our report 
into three parts. First: A statement of the 
conditions under which the various railways 
have been operating up to the present time. 
Second: The report of your committee upon 
the arrangements made with the manufac- 
turing companies. Third: A set of statistics 
carefully compiled from reports made by 
some of the most prominent central stations, 
showing the advantages that will accrue to 
the investor by the combined operation of 
the electric light and electric street railway 
interests, working under the agreements that 
have been promised to your committee. 

First.—Under the first question we do not 
desire to give any statements regarding the 
number of railways that may be operated by 
apy particular company, beyond the fact 





that fully 90 per cent. of all the railways, 
now in successful operation, are operated 
under the systems controlled by the Thom- 
son-Houston and Sprague Companies. 

In answer to our second question, we find 
that at least three-fourths of the railways 
have equipped all their cars with motors, 
and that the sizes of the motors upon the cars 
vary fron 74¢ to 15 horse-power. 

Only nine electric light companies have 
been brave enough to agree to supply the 
street railway companies with their power, 
although in nearly every case, when the rail- 
way was in operation, there was at Icast one 
central station company who could have 
contracted to supply the necessary current. 

The answers to the fourth question give to 
your committee the information that will 
prove of value to the Association 

In all railways operating over 15 cars, only 
one-third of the total horse-power with 
which the plant has been equipped, has ever 
been called for at one time. On all roads 
operating between five and 15 cars, the great- 
est average load has not reached 50 per cent, 
of the total horse-power, and upon smaller 
roads, the average load has varied from 50 to 
80 per cent. of the total horse-power. All 
roads that have met with heavy grades, have 
missed the average very considerably. 

We find that the potential varies from 220 
to 800 volts, the greater number of com- 
panies, however, report using a potential be- 
tween 450 and 550 volts. 

Our sixth question was directed partly as 
a check upon our being furnished correct 
information upon the names and localities of 
the various roads, but mainly to ascertain 
whether an opportunity was afforded to oper- 
ate several street railway companies from 
the same central station plant. 

The answers to this have been many and 
curious. In some cases they have disowned 
all knowledge of the existence of any other 
company, and in nearly every case, they 
seem to be imbued with the rivalry, quar- 
rels or misunderstandings, of the various 
patent or manufacturing companies whose 
apparatus they are using. They agree, how- 
ever, that they would be willing to use the 
power supplied to them from some central 
station, provided that they be assured by the 
company who equipped their road, that the 
potential of quantity of current used, would 
not be detrimental to their apparatus. 

Copies of the circulars, together with a 
letter explaining more fully the plan sug- 
gested by your committee, were sent to all 
the manfacturing companies. They were 
also requested to furnish the committee with 
a list of the particular railways operating 
under their system. After much corre- 
spondence and many personal interviews, 
— committee would announce that they 

ave written authority from both the Thom- 
son-Houston and Sprague Street Railway 
Companies, to make the statement on behalf 
of their particular companies, that they will 
agree hereafter to use a standard potential 
of 500 volts upon all electric street railway 
equipments that do not require any special 
apparatus for their successful operation. 

n recommending electric light companies 
to add to their regular central station busi- 
ness the business of furnishing power to 
street railroads, we wish it fully understood 
that we do not base any hopes of profits to 
be made upon the old-time idea that the 
same machinery can be used for furnishing 
light at night and power in the day-time. 
This specious argument has led many com- 
panies into large expenditures for motors, 
etc., and they have discovered later that it 
costs very nearly twice as much money to 
run the same machinery night and day as to 
run it at night alone, and that it pays better 
in the long run to have an entirely different 
class of apparatus to produce light and 

wer. 

The true direction from which returns 
may be expected in the massing in large sta- 
tions of the generation of electricity for 
both light and power, is found in the fact 
that an electric light station, to be sure of con- 
tinuous running, requires a reserve of from 
15 to 25 per cent. of its average load in boil- 
ers, engines and dynamos ; the per cent. be- 
ing larger in small stations and diminishing 
as the station increases in size. 

This same reserve in capacity is required 
for the power station, but on street car work 
in most of the stations hitherto installed this 
oe runs very much higher, being 

rom 50 to 80 percent. It will be manifest 
to every one, on a little reflection, that a 
station which is generating current for two 
street cars is compelled. to have power 
enough provided to allow of the throwing on 
at the same instant of both these cars, that is 
to say, generating capacity of fully twice the 
average amount of power, or 100 per cent. 
reserve ; a8 more cars are added, the chance 
of any particular number being thrown on at 
one time becomes less and less, until] in a 
station operating 200 cars, a single spare 
generator to take the place of any one which 
might be disabled would probably be all the 
reserve needed. This feature is shown very 
clearly in the running of the ordinary three- 
wire electric station, where, when tbe total 

. (Continued on page 7.) 








Illinois. —The Hyde Park Electric Light 
and Power Company, at Chicago, filed a 
certificate of decrease of capital stock from 
$500,000 to $100,000. 


Kingston, N. ¥.— The Wilson Electric 
Company, to furnish light, heat and power, 
in the city of Kingston, have filed papers of 
incorporation. Their capital is placed at 
$150,000. 


Illinois, — The Sunbeam Incandescent 
Light Company, at Chicago, to manufacture 
and sell incandescent Jamps; capital stock, 
$25,000 ; incorporators, Jean Elliot, F. W. 
Parker and D. Johnson. 


Portland, Me.—The Russell Electric Lamp 
Company, principal office, Portland ; capital 
stock, $300,000; paid in, $300,000; par 
value shares, $1. President, A. W. Rounds, 
Boston ; treasurer, F. H. Carpenter, Boston. 


Missouri.—The™ East St. Louis Electric 
Street Railway Company was organized last 
week, and will apply for incorporation. 
The company will have a capital of $500,000, 
and will apply for a franchise to operate an 
electric railway through the principal streets 
of the city. 


Virginia.—The House of Representatives 
has passed the bill to incorporate the Rich- 
mond Railway and Electric Company. Un 
der this charter the Richmond Union, the 
Richmond City, and the Richmond, Man- 
chester and Electric Light Companies, are 
authorized to unite into one organization or 
company. 


Albany, N. Y.— The Commercial Union 
Telegraph Company has filed a certificate of 
increase of capital stock, from $300,000 to 
$500,000. It is the intention of the company 
to connect Albany with Kingston, Rondout, 
Newburgh and New York, with branch lines 
to Poughkeepsie and Pawling. It is reported 
that the company will extend its lines to 
other towns in this State. 


Indianapolis, Ind.—The Edwards Rail- 
road Electric Light Company has been in- 
corporated by Edgar A. Edwards, Charles 
G. Jenner, Charles L. Doughty, W. N. Gray 
and Walter Cox. Its object is to manufac- 
ture and repair all kinds of electric machinery 
and locomotive head-lights. The capital 
stock is $1,500,000. The business of the 
company is to be throughout the United 
States, but its headquarters and home office 
are in Indianapolis. 


New Jersey.— The Electrical Novelty 
Company, of Montclair, N. J., has filed arti- 
cles of incorporation in the county clerk’s 
office. The object is the manufacture of 
telegraphic instruments, particularly for the 
use of persons learning telegraphy, and to 
carry on a general electrical manufacturing 
business. The capital is placed at $45,000. 
The incorporators are Walter A. Phillips, 
Charles H. Bogle, Fred M. Bassett, of New 
York ; Thomas R. Talbarall, of Montclair ; 
R. S. Howland, Providence, R.I.: A. H. 
Sewell, Norton, Mass.; Nettie B. Ryder, 
Taunton, Mass. 


New York.—The New York and Long 
Island Telegraph Company bas been incor- 
porated at Albany with Charles Shirley, 
John W. Roloson, Simon E. Ostrom and 
Thomas F. Jennings, as incorporators. The 
general route is from New York city to 
Brooklyn, to Coney Island, to Hempstead, 
to Jamaica, to Rockaway, to Far Rockaway, 
and to such other points on Long Island as 
may hereafter be determined upon. The 
capital is $5,000, divided into 10 shares. 
The association is permitted by its certificate 
to increase its capital to $10,000. Each of 
the incorporators takes 75 shares. Messrs. 
Roloson and Ostrom reside in Brooklyn, 








ELECTRICAL REVIEW 


February 22, 1890 

















Published at 13 Park Row 
P. O. BOX 3329. 


GEO. WORTHINGTON, - - Editor. 

CHARLES W. PRICE, Associate Editor. 

T. J. McTIGHE, Electrician and 
nein. Patent Bureau. 


REGISTERED CABLE ADDRESS: 
“ ELECTVIEW,” NEW YORK. 


“646 JOHN,” TELEPHONE CALL. 


BOSTON OFFICE: 
STEPHEN L. COLES, 196 Summer St. 


WASHINGTON OFFICE: 
GEO. C. MAYNARD, 1419 New York Ave. 


CHICAGO OFFICE: 

















D. B. DEAN, 61 Metropolitan Block. 
EUROPEAN OFFICE: 


CHARLES FFRENCH, Bridge House, 
181 Queen Victoria St., London, E. C. 


SUBSCRIPTION TO THE 


ELECTRICAL REVIEW. 


One Year, United States and Canada, - $3.00 
One Year. Foreign Countries, - - 5.00 
Single Copy. - - - - .10 


ANNOUNCEMENT. 

Address all communications and make all 
money orders and checks payable to order 
of EtecrricaL Review, P. O. Box 3329, 
New York. 

No attention will be paid to communica- 
tions for the Review without the name and 
adedre #3 of the writer. 














NEW YORK, FEB. 22, 


~ CONTENTS. 


The Zipernowsky Electric Railway.............. 
Quick Electric Lighting ............ 
The Press and Electrocution, .. ...... ......... 
Need an Electric Railway...................-++- 
At Kansas City...........0220seeecee seer cece reese 
pg” SP eereeeeerere eee eee 
The Kansas City Convention .................... 
ey GI ven 808 seevescncisinvenes s.coene 
| eee ee eee 
Construction of Central Stations 
(eae 
WORN THD 50 500000 nesescecorsee 
The National Telegraphing Tournament 
The French Telephones................-. 
A Postal Telegraph Scheme. ...... 
A Westinghouse Exhibition Plant. 
I I I cannes sdcniesecaradcoseses cc 
General Electric Light Convention Notes....... 1 
The Attendants. oo 
Papers Read at the Kansas City Convention: 
Safety and Safety Devices in Electric Instal- 


1890. 









I aicevdusesss. «lskven: <edcectos veunes 14 
SR sapere cdnesedeweie wasvesveres 15 
Nine Years With the Arc Lamp .. ........ 15 

I i554 a6 cdo eseresiedretnecscdenseine 16 
NE icc icensacdccandecsitveneseces 17 
Search Light for Use in Fog or Mist.. .... 7 
The Bill to Regulate the Rates for Messages... 17 
a, reer rr 17 








The regular monthly meeting ”of the 
Electric Club will be held at the Club 
House, 17 East 22d street, city, Thursday 
evening, February 20th. Mr. Grosvenor P. 
Lowrey will deliver the address. Subject : 

‘Patent Law and What Constitutes an In- 
vention.” We call attention to this again as 
we publish this edition on the 18th inst. 





If reporters for the daily papers, who do 
not claim to pe expert electricians, would 
avail themselves of practical talks with elec- 
tricians with whom they come in contact, 
and read an elementary treatise on the funda- 
mental laws of electricity once in a while, 
the sensationalism now so prevalent in the 
daily press would be abated. We would not 
then hear so much about ‘‘ohms and am- 
peres whizzing about people’s heads,” as a 
reporter had it recently in describing a fire 
in an electric light station. 








Our eighth anniversary occurred on 
Feb. 15. Just eight years ago the ELECTRICAL 
Review made its appearance and claimed 
recognition as an independent representative 
in the field of electrical literature. The Re- 
view was then a 16 page journal without a 
cover. Our edition of to-day is 40 pages. 
Such progress speaks for itself, for the great 
field it covers, and the enterprise behind it. 
We feel just a little pardonable pride in the 
improvement shown in these pages during 
the period passed, and we can assure our 
readers that the same policy which has made 
the Review what it is to-day, will be pur- 
sued in the future. 





During the year 1889, no less than 108 
persons lost their lives through gas in the 
United States. This is a greater number of 
deaths than have been caused by electricity 
during the last ten years. 





The attempt to secure the enactment of a 
law prohibiting the use of any high-tension 
lighting currents in the State of Virginia, has, 
very properly, proved a failure. After in- 
vestigating the subject, the committee to 
which it was referred reported against the 
measure. 





The people of the United States have been 
treated to learned discussions in the daily 
journals relative to the comparative danger 
in the use of alternating and continuous cur- 
rents of electricity for electric lighting. 
Almost every reporter of the daily press has 
explained at great length what he did not 
know about it, or in well written interviews 
has made more than one well educated elec- 
trical engineer talk like the veriest charlatan. 
Extraordinary and wonderful are the state- 
ments which have appeared, and the good 
public, which reads the papers and takes all 
that it reads for gospel truth, has arrived at 
the opinion, as expressed by the learned 
editor of Harper’s Magazine in the current 
number of the volume, when he says or 
intimates that electricity is a fiery, untamed 
steed, which cavorts, shies and otherwise is 
untamable in the hands of its present rider. 
In more graphic English, that the elec- 
tricians of the present day are a lot of 
chumps who don’t know their business, and 
the public can in nowise rely upon them. 

On the other side of the water, they are 
now vigorously discussing this very ques- 
tion, and our learned contemporaries are 
abusing each other in the most unintelligent 
manner. There seems to be no liberal dis- 
cussion of the subject, but merely an ex- 
change of abuse. In fact, after reading the 
late articles in the ELectricaL REVIEW 
and Electrician, we felt that the discussion 
was taking a direction similar to the famed 
one between the two Western editors, when 
editor No. 1 remarked in his journal that 
editor No. 2 was mean enough to steal the 
swill from a blind hog, to which editor No. 2 
replied, that editor No. 1 was a liar, and that 
he never tried to steal Azs swill. 


THE KANSAS CITY CONVENTION. 

The National Electric Light Association 
scored its first failure at Kansas City in 
point of attendance of central station men. 
Out of an attendance of about 250, there 
were not over 20 men actively identified 
with station work. It was expected that 
holding the Convention at this far western 
point would bring to the front a great many 
new electric light men—bring new blood 
into the Association. These expectations 
were not realized. Less than half a dozen 
active delegates were recorded as present 
from west of the Missouri. The absence of 
so many of the former active workers in the 
Association was noticeable, and the burden 
of the discussion fell on a very few, but was 
valuable and interesting. 

The papers were, as a rule, of particular 
value, and in the majority of cases were sent 
to the committees to be read, the author re- 
maining in his eastern home. This was a 
noticeable disadvantage. 

The citizens of Kansas City are deserving 
of the highest praise for their considerate 
attention and liberality. Every attendant 
has only praises for the kindness of the citi- 
zens of this progressive western city, and in 
this respect no former city has ever made a 
better record. The unpleasant condition of 


the two halls between which the Convention 
vacillated, was a regretable feature. At no 
time, except the last day, were the halls com- 
fortably heated, and the unpleasant sight of 
delegates wearing their hats and overcoats, 
shivering in their seats while endeavoring to 
acquire information that they had traveled 
many miles to receive, was ever present. 

The meetings were without the acrimony 
that has often characterized them in the past, 
and the Convention in this respect was a 
model one. 

The new president, Mr. Perry, is a man 
of force and earnestness, and we predict a 
brilliant and successful administration under 
his guiding hand. The chairman of the 
executive committee, Mr. Huntley, is one of 
the most active and successful younger 
members of the Association, who will be a 
strong co-worker with President Perry. 








The Navy Department has appointed a | 


commission, consisting of CommanderG. A. 
Converse, Chief Engineer A. S. Greene, 
Naval Constructor 8. W. Armistead, and 
Ensign Gilbert Wilkes, to investigate the 
Thomson-Houston electric welding processes 
for the purpose of ascertaining the adapta- 
bility of these processes to the uses of the 
Navy. The commission has gone to Lynn 
to commence the investigation. Ensign 
Wilkes is the electrical member of the com- 
mission. He spent two years in the study of 
electrical science at Johns Hopkins Univer- 
sity, and, since the termination of his course 
at that institution, has been one of the 
principal assistants to Commander Bradford 
inthe Naval Electric Lighting Bureau. He 
is about to leave the service of the govern- 
ment and join his fortunes with the Edison 
Company, in the Canadian field. His head- 
quarters will be at Toronto, where the 
Edison Company is concentrating its Cana- 
dian business. 
SUBMARINE CABLES. 

We are glad to see that the English Insti- 
tution of Electrical Engineers has solved 
peacefully the question recently raised by a 
large group of its members as to the apparent 
neglect of submurine and land telegraph in- 
terests. The institution was founded by 
telegraph engineers and for many years con- 
sisted almost entirely of telegraph engineers, 
as no other branches of electrical engineer- 
ing were then known. Of late years, how- 
ever, the telegraph men have been gradually 
crowded out, as regards representation on 
the council and geveral participation in the 
affairs of the institution, by the electric 
light men and the ‘* professors,” and a short 
time agoa perfect storm of complaints broke 
out about this and a schism in the ranks 
was threatened, the telegraph members pro- 
posing to secede in a body and found a so- 
ciety of their own. 

Such a serious calamity has happily been 
averted, however, and unity and concord 
once more reign supreme. Sir James An- 
derson, Sir Albert Cappel, and Sir Henry 
Mance, all eminent telegraph engineers, 
have been elected to the council, and at the 
last meeting of the institution, Sir Wm. 
Thomson, the retiring president, in his fare- 
well speech, laid particular stress on the 
achievements of submarine cable engineer- 
ing. He pointed out that electrical engineer- 
ing had originated in submarine cable enter- 
prise. And this is undoubtedly true. Later 
branches of the industry owe more than we 
generally recognize to the pioneer work done 
in submarine cable laying. Before that 
time, as Sir Wm. Thomson said, electric 
telegraphy had hardly a better claim to be 
considered as engineering than had bell 
hanging. Sir William touched upon the 
numerous and discouraging difficulties en- 
countered in the establishment of the Atlan- 
tic telegraph, and said that had it not been 
for the persistent, strenuous and self-sacri- 
ficing determination of such men as Mr. 
Cyrus W. Field and Sir John Pender, the 
enterprise would have died after the failure 
of the first cable. In conclusion, he said 
that in Europe, the Americas, Egypt, South 
Africa, Japan, India, etce., no less than 
1,714,000 miles of land telegraph had been 
constructed, and the estimated value of these 
was over $258,000,000. Of submarine cables 
over 120,000 nautical miles had been laid 
down, representing a capital of about $200,- 
000,000. 

Submarine cable work is a fascinating 
branch of electrical engineering, and with 
some of the members of the institution, we 
cannot help regretting that we do not hear 
more about it. In the early days of ocean 
telegraphy, the laying of a cable attracted a 
vast amount of attention on all sides. Now- 
adays such an event has got to be so much 
a matter of course, that those who have 
built up the industry go quietly on laying 
down some four or five thousand knots of 
cable in all parts of the globe, and the only 
recognition of the work when completed 
is the insertion of a note in the papers stat- 
ing that telegraphic communication has 
been established with such and such a place, 
of outlandish name, and the rate is so much 
per word. 





“« BUGS.” 

‘‘There’s a bug in that somewhere,” re. 
cently remarked in our hearing a thoughifu) 
young electrical engineer, as he pored and 
pondered over some rough diagrams of appa- 
ratus and circuits, none of which seemed ty 
solve the problem of the moment satisfacto- 
rily, and the remark caused us to indulge in 
some reflections as to how the word ‘“‘ bug” 
came to be included in the electrical work- 
er’s vocabulary. 

In electrical parlance on this side of the 
Atlantic, a ‘‘ bug” is a difficulty to be over- 
come, an obstacle to the efficient working of 
any scheme, an overlooked detail which 
spoils the harmony of a carefully thought 
out plan (and this is the most aggravating 
species of ‘‘ bug”), a hitch, a defect in a piece 
of apparatus, or a fault which develops in 
working later on, all of these are ‘‘ bugs,” 
and the electrician has to keep a sharp look 
out for them all the time. How did the word, 
laconic and expressive enough in all con 
science, come to find its way into the cd 
mains of electro-technology ?_ Who was tli 
happy originator, and how did he forge » 
connection between insects and practical o1 
theoretical difficulties encountered in th« 
pursuit of his profession? Is ‘* bug” in th: 
electrical sense, merely a contraction of bug 
bear or bugaboo or humbug, or did it take 
its place among electrical terms just as it is, 
without passing through any process of ab 
breviation ? 

A possible origin that suggests itself to u 
is this: Scene.—Operating-room of telegraph 
station anywhere in America. Time.— 
Twenty (or more) years ago. Operators 
discovered in various positions, one of them 
being under a table remedying certain de 
fects in the wires which affect the working 
of bis instrument. A companion observing 
him, and with a lively recollection of a 
somewhat similar scene in his bed-room in 
which his landlady, armed with a kerosene 
can, figured as destroyer of the tormentors 
of his sleeping hours, ventures the remark : 
‘* What are you doing, looking for bugs ? ’ 

The expression ‘‘ catches on ” in the office, 
and thereafter any one engaged in overhaul! 
ing instruments, batteries, or circuits, is 
‘* looking for bugs.” With the wires at hand 
the new term is soon flashed over the length 
and breadth of the land, and ’ere long be- 
comes a recognized unit of electrical phrase- 
ology, just as well known as, and far more 
expressive than “volt.” No electrician 
can get along without volts, and few, we 
fear, manage to without bugs. 

Our cousins across the water never say 
**bugs.” It’s not ‘‘ good form.” In fact it 
is considered a nasty word. They do not 
use the term, as applied to insects (as ap- 
plied to electricity they do not use it at all), 
generically, as we do, but specifically mean- 
ing bed bugs. Even then they abstain from 
saying the word itself, but call them B flats 
(in distinction to F sharps), or Norfolk 
Howards. This latter expression had its 
origin as follows: A worthy Britisher 
named Bugg, felt the infliction of his pat- 
ronymic so acutely that he decided to change 
it, and duly announced through the columns 
of the press that he would hereafter be 
known as John Norfolk Howard instead of 
as John Bugg. Norfolk is the title of the 
premier duke in the British peerage, and 
Howard his grace’s family name, and the 
conceit so tickled the English fancy that 
bugs have ever after been known in polite 
society as ‘‘ Norfolk Howards.” 

Nevertheless, and although in England 
‘*bug” only means a certain and very nasty 
species of bug, the Welsh word dwg, from 
which bug is derived, means also a hob- 
goblin or a scarecrow. So that if our Eng- 
lish confréres should charge us with a want 
of nicety in the choice of our technical 
terms we refer them to Webster. But we 
have a still stronger defeuce and better au- 
thority in Shakspere, who makes one of his 
characters say : 


‘Sir, spare your threats. 
The bug which you would fright me with I seek.” 
Here we see the word used in almost ex- 


actly the same sense as the electrical man 
gives it to-day. 
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Construction of Central Stations. 





BY C. J. H. WOODBURY, OF BOSTON. 





While acting in co-operation with a com- 
mittee of the National Electric Light Associ- 
ation, several years ago, it was necessary to 
examine into the matter of the construction 
and surroundings of a large number of 
electric lighting stations. Although these 
stations were built for the same object, and 
contained machinery and motive power de- 
voted to the same industry, yet there was a 
diversity in their characteristics which was 
wholly inconsistent with their similarity of 
purpose. 

In accepting the invitation of your presi- 
lent to present a paper for consideration at 
his meeting, it appears that the subject of 
entral station construction might be a 
profitable one—not by reason of what may 
e contained in such a paper, but on account 
f the valuable experience which would 
surely be offered by the members partici- 
pating in the general discussion of the sub- 
ject, and in such a connection, this paper is 
to be regarded as the opening of the discus- 
sion, hardly more than a_ parliamentary 
necessity, in order to bring the subject into 
. debatable form. 

Many of the electric lighting stations in 
large cities have been built under easy finan- 
cial conditions, where it was feasible to adopt 
suggestions for convenience, strength and 
safety, offered by the engineers in charge of 
such work. Notable examples of such 
stations have been pre- 
sented before this Associ- 
ation, or illustrated in the 
electrical journals. The 
opportunities for large sta- 
tions have thus far been so 
few, and the governing 
conditions so diverse, that 





is anything original in this design beyond a 
few minor modifications pertaining to its ap- 
plication to this specific purpose, for it is well 
known that beginning with one-story machine 
shops over 25 years ago, foundries, textile 
and paper mills, on the same general idea of 
construction, have been widely introduced, 
wherever the cost of land was low enough 
to permit the erection of a one-story structure 
without raising the whole cost of the floor 
area, including the expense of land, to a 
price exceeding that of a high building. 

The question of foundations does not per- 
tain to this paper, but the importance of 
suitable foundations is too often slighted. 

Franklin once said that next to a good 
foundation, a good roof was the most im- 
portant part of a house. The question of 
roof will next be considered, leaving the in- 
tervening pillars and walls for later reference. 

The most convenient width for stations 
using an engine to every pair of dynamos is 
43 to 45 feet, and the length of the station is 
in proportion to its capacity. The roof 
should be of three-inch plank, each 20 feet 
in length, grooved and splined with hard 
wood splines one-half by one and a half 
inches, and laid on roof timbers breaking 
joints every three feet. In colder parts of 
this country, liable to temperatures below 
zero, it is good economy to lay a course of 
inch boards upon the plank, with roofing 
felt between. Pine is preferable to other 


lumber for roofing, as it does not warp so 
much as other soft lumber, and the roof 
covering will last better. 


The roof covering 


tain any weight liable to be placed upon 
it, but where there is need of a mass to hold 
rapidly moving machinery, it could be cut 
away wherever it might be necessary to lay 
heavy foundations. 

On the other hand, if the generation of 
high tension currents in the station imposed 
electrical conditions requiring a higher in- 
sulation of the floor, such as could be ob- 
tained pA! an air space underneath, then 
it would necessary to enter into a larger 
expense, and to lay a mill floor by placing 
the two thicknesses of planks on beams in a 
manner similar to the method described for 
the roof. 

If the dynamos were placed on independ- 
ent foundations, this floor would be strong 
enough, but if it should be required to sus- 
tain very heavy loads, there should be a line 
of piers supporting the beams under these 
loads. The lower portion could be made 
into a supply room ; or otherwise, the front 
of the building could be divided by a light 
sheathing partition into a supply room and 
an office. 

In its appointments, the building should 
be heated by two coils of three lines of one 
and a quarter inch pipe, each hung about 
three feet below the roof timbers, the 
arrangement of piping using exhaust steam 
for such a building being about one foot of one 
and a quarter inch pipe to every 70 cubic 
feet of space. Two coils are suggested, be 
cause the side occupied by the steam engines 
would rarely need any heat from the pipes. 

The roof timbers afford easy means of 
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PERSONAL. 


A novel wire conduit is the patented in- 
vention of H. H. Carpenter, who proposes to 
box in the groove in the side of an ordinary 
street car rail with a plate of iron and pull 
cables into the conduit so formed. The 
experiment has not yet been tried. 


Lieut. Lucian Flynne has been transferred 
from Norfolk to the New York Navy Yard. 
At the latter place he will superintend the 
construction of the electric lighting plants 
on board the ‘‘ Vermont,”’ the ‘‘ Vesuvius,” 
the ‘‘ Miantonomah,” and in the Yard. 


Lieutenant F. W. Toppan sailed last 
Saturday, for Europe, to be gone three or 
four months. The Lieutenant took passage 
on ‘‘ La Bretagne,” of the French line, and 
received the well-wishes of a number of his 
friends who had assembled at the pier to see 
him off. 


The late Henry W. Grady’s paper, 
the Aflanta Constitution, speaks thusly about 
electricity: “It is all right—steam fright- 
ened people when it was first introduced. 
It still destroys and kills, but we must have 
it. So it is with electricity. It is a neces- 
sity, and we are going to regulate it.” 


Wednesday morning, 
February 12th, Gen. O. E. 
Madden, president of the 
Electric Club, departed 
for Europe on the elegant 
steamer ‘‘ Lahn,” of the 
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ous character, and are built 
with hollow frame walls 
and thin roof, forming a structure which is 
hot in summer, cold in winter, and combus- 
tible all the year ’round—which disadvan- 
tages diminish dividends. 

The location to be desired for a station 
should be, first, away from a proximity to 
other buildings, and therefore free from a 
fire hazard due to surrounding exposures. 
It is important that the engines should be 
provided with an independent condenser, 
but it is not necessary that the station should 
be near a water course to obtain a supply of 
water for the condensers, as is the universal 
custom in this country. A reservoir of 
suitable capacity, and not over eight feet 
deep, will furnish a supply for condensers, 
which can be used over and over; the con- 
densed steam and hot water entering one 
side of the reservoir, and the supply for the 
condenser being taken from an extreme side. 
If the water should not cool rapidly enough, 
it could be delivered from the condenser 
upon the top series of several nearly level 
platforms, thus flowing upon one and thence 
to the next in turn. In this way the water 
rapidly cools. Although the condensing 
capacity of such reservoirs might differ in 
this country on account of climatic differ- 
ences from European practice, yet it is well 
to note that in winter, when the short days 
cause the greatest demands upon a central 
station, the condensing capacity of such a 
reservoir would be greatly increased by 
reason of the more rapid loss of heat during 
cold weather. 

In its general arrangements, a central 
station may be regarded as an engine room, 
and if well adapted to engines and the 
delivery of power, there cannot be much 
difficulty in providing accommodations for 
dynamos. The type of building suggested 
for consideration in its application to central 
station service in small cities, is the one-story 
with flat roof. lighted by a longitudinal moni- 
tor, one end of which extends high enough to 
form a wire tower. It is not claimed that there 


Brick Construction 
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may be of any material for covering flat 
roofs, but its value will depend upon the 
quality of the material and the character of 
the work. 

If these methods are followed, such a roof 
can be relied upon not to give trouble by 
condensation of moisture in cold weather, 
but care must be taken not to drive nails up 
into the plank, because being good conduc- 
tors of heat, the heads would be cool and 
moisture collect on them. 

Along the middle of the roof, a monitor 
10 feet wide, extending to 20 feet from the 
ends, will afford light and ventilation, while 
an extension of this monitor at one end toa 
suitable height will form a most convenient 
wire tower, if the monitor, in connection 
with an outrigger, should not be high 
enough for the purpose. 

The roof timbers should be of southern 
pine, 10x12 inches, and laid 10 feet on cen- 
ters. They should project 18 inches beyond 
the walls, and the ends be cut to form brack- 
ets supporting the overhanging roof and 
forming a solid cornice. At the ridge, the 
two beams should be secured together by a 
junction bolt, and supported by column and 


ister. 

The walls of the station may be built of 
brick or of wood. If of the former, a 12 
inch wall will answer, with windows ar- 
ranged as may be desired ; but if of wood, 
each roof timber should be supported on an 
eight by eight inch timber reaching to the 
sill, and secured to the roof timber by an 
iron brace, and to the floor timber by iron 


dogs. 

if the building is to be used for apparatus 
generating low tension currents, the best 
floor would be made by laying coal tar con- 
crete on a foundation of broken stone or 
cinder, and then laying three-inch plank 
upon the concrete, and covering this plank 
with one and a quarter inch hard wood 
plank laid across the bottom plank and 
blind nailed to it. Such a floor would sus- 


securing a trolley track for making any 
changes and removing the apparatus or 
parts of the engines. 

The protection against fire consists prin- 
cipally in keeping the establishment in a 
clean and orderly condition, the use of good 
lubricating oil, and careful attention to the 
bearings; and beyond that, numerous fire 
pails kept filled with water, and hose con- 
nected to hydrants ready for instant use, 
form the means of protection against fire. 

If the boiler house is placed at one corner 
of the station, the latter can be extended by 
increasing its length ; but if the boiler house 
is placed at the end of the station, the divi- 
sion wall should be made of brick and ex- 
tend through the roof, entirely cutting off 
all wood communication between the station 
and the boiler room. 

The wires could be run from the dynamos 
diagonally upward to the roof timbers, thus 
clearing the trolley track, and thence under 
the monitor from beam to beam to the 
switchboard on the floor under the front end 
of the monitor, which forms the wire tower. 
This switchboard would be at the end of the 
unavailable floor space used for belts, and 
being in the middle of the room is away 
from the walls, where any combustible 
material is likely to be plac It is impor- 
tant that the switchboard should be made of 
or other incombustible ma- 


cordance with these general suggestions 
would embody the merits of convenience in 
operation, slight need of repairs, and, 
whether built with brick or plank walls, 
would possess a resistance to fire which 
would reduce the fire hazard to a nominal 
amount; and although not so cheap in its 
first cost as might made by using a 
lighter construction, yet, as a whole, it 
would conform to the strictest conditions of 
economy in a building to be used for a cen- 
tral electric lighting or power station. 
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could make by generating 
electricity by water power for motive or 
illuminating purposes, and selling it at what 
it would cost to make the same electricity by 
steam. Even on the basis of the last four 
years, when the water has been low about 
a fourth of the time, this would show a 
great profit.” 


The veteran telegraph line builder of 
Washington, Paul D. Connor, has shown 
himself to be a good constitutional lawyer. 
One day last week he had a few men out 
stringing about half a mile of wire, when the 
whole gang was arrested and arranged be- 
fore the police court for violating an act of 
Congress, forbidding the construction of any 
overhead lines. The evidence was conclu- 
sive, and the judge was about to make an 
example that would forever stop such out- 
rages, when Connor proceeded to argue the 
case. He soon convinced the court that the 
law prohibiting the erection of wires con- 
tained no provision for punishing violators 
and, furthermore, that the act was uncon- 
stitutional. The judge reluctantly admitted 
that he would have to let them off this time, 
and Connor replied: ‘‘Thank ye, yer honor, 
may I now go and finish me job?” The job 
has been finished. A curious thing con- 
nected with this business was the fact that 
the Hvening Star, which keeps up a steady 
warfare against the *‘ wire nuisance,” in this 
instance had nothing to say. The explana- 
tion is that the men, when arrested, were 


running an additional wire to connect the 
Star office with the Associated Press, which 
the Star’s increasing business rendered 
necessary. 
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,*, On Tuesday, Feb. 11th, Mr. Thomas 
Alva Edison celebrated his 43d birthday, 
having been born in 1847. 


»*, Bethlehem, Pa., is to be connected 
with the American long distance telephone 
and telegraph line, which extends from New 
York to Reading via Morristown, Phillips- 
burg, Easton and Allentown. 


x", Salem, Oregon, is soon to have a first- 
class telephone system. New instruments 
and circuits are to be provided throughout 
the entire city, and will be running in a 
couple of months. Meantime the old line is 
being repaired. 


»*, L. D. Parker, representing the Postal 
Telegraph Cable Company, authorizes the 
statement that his company will connect 
with Denver as soon as construction can be 
accomplished. The cost of the extension is 
estimated at $200,000. It may be looked for 
towards the first of April. 


»*, The San Francisco Underground Con- 
duit and Electric Company have petitioned 
for permission to lay down conduits in the 
public streets for the transmission of mes- 
sages, sound and signals, and the production 
of power, heat and light, by the aid of elec- 
tricity. 


x», He had been having a lively time with 
the telephone : 

‘“* Hello, Central,” he called out in a tone 
of desperation. ‘‘ How much does gne of 
these telephones cost ?” 

‘*Do you want to buy one ?” 

‘*No; I merely wanted to get an idea of 
the expense before I demolished the con- 
founded arrangement with an ax.” 


. 

»*» Cape May is now in a fair way to 
secure a telephone line from Philadelphia 
and Camden. The proprietors of the Hotel 
Lafayette, at Cape May, are moving in the 
matter, and have the plaus for obtaining 
subscriptions already under way, and have 
secured a number of subscriptions for phones. 
The line is expected to cost $4,000 to build, 
and the phone rental will be $48 per annum. 


«*» Experiments are being made vy the 
Southern New England Telephone Company 
with a safety fuse which is to be placed on 
all the wires as they enter buildings. The 
fuse is to protect the building from fire. It 
is so constructed that in the event of a cross 
or contact between a telephone wire and an 
electric light or other strong current wires, 
the fuse will melt off and leave the wires cut 
off from the building, thereby assuring 
safety. 


«*» The Southern New England Tele- 
phone Company is about to issue notes to the 
amount of $100,000 for the purpose of pay- 
ing off mortgages and other indebtedness of 
the company. The notes, which will bear 
five per cent. interest, will be of denomina- 
tions of $500 and $1,000. They will be 
payable in five years, but the company retains 
the privilege of taking them back in two 
years. Only stockholders will have the op- 
tion of purchase. 


«*» Supt. J. P. Barrett, of the Chicago 
Electric Department, claims to have discov- 
ered a successful method for ventilating the 
electric wire conduits in order to prevent the 
occasional explusions in manholes. In a 
letter to Supt. McGann, of the street de- 
partment, who is investigating the subject, 
he says: ‘‘l huve heard several theories 
advanced, but I know of nothing more prac- 
tical than the ventilator in use in the city 
hall, which is a duct connecting the subway 
with the chimney. This ventilates the sub- 
way for several blocks from the city hall. 
I think this scheme might be applied very 
generally throughout the city, and would be 
a practical and easy solution of the problem.”’ 





The National Telegraphing 
Tournament. 


In addition to the subscriptions for the 
National Fast Telegraphing Tournament, 
which have been published, the Western 
Union Telegraph Company and its general 
manager have placed themselves on the list 
in a manner deserving of public announce- 
ment, being especially interesting to the 
craft. It is shown in the following corre- 
spondence : 

New York, Jan. 29, ’90. 
Gen. THos. T. Eckert, V. P. and G. M.: 

Dear GENERAL—Arrangements are being 
made for a National Fast Telegraphing 
Tournament, to take place in this city in 
April next. 

The United Press, Associated Press, The 
E. 8. Greeley & Company, J. H. Bunnell & 
Company, Western Electric Company, Hlec- 
trical World and Electric Age, have given me 
assurances of substantial support. These 
contests are far reaching in the matter of 
elevating the standard of the profession ; 
consequently, a direct benefit to telegraph 
companies. 

May I count upon the co-operation of our 
company ? Very resp’y yours, 

FRED. CATLIN, 
Mgr. Nat. Fast Tel. Tournament. 


EXECUTIVE Orrick, W. U. TEL. Co, 
New York, Feb. 11, ’90. 
Frep. Catutn, Esq., Manager Tel. Tourna- 
ment, New York City : 

Dear Mr. Catiin—Your notes of Janu- 
ary 20th and 29th were duly received, and I 
regret that my answer has been delayed, by 
an illness which has kept me away from the 
office, and the subsequent rush of business 
upon my return, 

It gives me pleasure to send you herewith 
a check for $100, as the company’s contri- 
bution to the prizes to be competed for, and 
to add thereto my check for $25. 

I need not say to you, and through you to 
the operators generally, that I take a great 
interest in the tournament, which will show 
flattering evidences of their skill, and of the 
possible achievements of the best equipped 
men on the lines. 

I hope that the tournament will be in every 
way a great success, and that the best man 
may win. Yours very truly, 

THos. T, ECKERT, 
V. P. and Gen’! Manager. 
195 BRoapway, 
New York, Feb. 11, 90. 
Tuos. T. Eckert, V. P. and Gen’] Manager : 

DEAR GENERAL—With singere thanks I 
hereby acknowledge receipt OR, check for 
$100, a contribution from our Gempany to 
be added to the tournament prizes, also your 
persona! check for $25 for the same purpose. 

Still more than these, do I value your ex- 
pressions of cheerful co-operation in, and 
hearty sympathy with the affair, and in this 
feeling I know | voice the sentiment of the 
fraternity throughout the country. 

I trust the result of the contest will fully 
justify your expectation. 

Yours very truly, 
FRED. CATLIN, 
Mgr. Nat. F. T. Tourney. 

It has been suggested that a prize be offered 
to operators who were in the service prior to 
1865, as it would give some of the old-timers 
a chance to show how well they have main- 
tained their grip. The prize will probably 
be offered, to be known as the ‘‘ Old-Timers’ 
Prize.” Itis to be hoped that other cities 
will be represented in this National Tourna- 
ment. Local tournaments can be held, and 
selections of representatives decided upon, 
and there should be no difficulty in securing 
free transportation to come in such capacity. 

——emro | 

x» The ordinance granting the North- 
western Telephone Company the right to 
lay a private conduit on the streets has been 
acted upon favorably by the Council Com- 
mittee on Streets, at St. Paul, Minn. 

«x Judge Wurtele, of Montreal, has 
dismissed the great telegraph suit on the 
ground that the Canadian Pacific Railway 
should have been first sued for trespass. and 
that the Montreal Telegraph Company 
might have been called upon to protect the 
Great Northwestern Company in that pro- 
ceeding. Each company pays its own costs. 
The judge did not express an opinion as to 
the merits of the case, whether the agree- 
ment was a lease or not, or whether the 
Great Northwestern Company was entitled 
to two or three per cent. reduction. Large 
stock transactions have occurred pending the 
decision, which really settles nothing. The 
case will be appealed by the Great North- 
western Company, which, in view of the 
judgment, will cease paying rental till the 
question is decided on appeal. 





The French Telephones. 


From the ist inst. new regulations have 
been in force with regard to the French tele- 
phones. Since that date the supplementary 
payment of 50 fr. for inter-urban communi- 
cation is no longer demanded. By these 
new regulations all subscribers to lines joined 
by inter-urban circuits can correspond, from 
their house and with all the subscribers of 
the corresponding line, without having to 
pay a special rent for use of the urban line. 
They have only to pay the price attaching to 
each of the inter-urban circuits. This price 
is granted on a guarantee deposit to be made 
by the subscriber—a deposit which must be 
in accord with the importance of the com- 
munications likely to be demanded. The 
subscribers who wish to be admitted to the 
exchange of inter-urban communications 
must apply by unstamped letter, addressed 
to M. le Directeur Ingénieur des Télégraphes, 
108, Rue de Grenelle. The following are 


the prices of inter-urban communications : 
Francs. 


PRIS — PUBS, 2. coc ccccece 0s 2 0 
ics ve0rcnesedeaesssecasawe 1.50 


The duration of the conversation is fixed 
at fiye minutes. 
I os cos cccrcessccersoes 
Paris—Marseilles................... 
Paris—Havre......... ‘ 


Paris—Reims......... 
ND. «dnc cnpossderreveutdes 


A correspondent can only communicate 
for ten consecutive minutes if other corre- 
spondents be waiting their turn. 





Francs. 
Paris—Versailles................... 0.50 
Lille—Dunkerque.................. 0.50 
<< er 0.50 
<< ee 0.50 


The duration of this conversation is only 
reckoned from the time when the two corre- 
spondents are placed in communication. 


Francs. 
Cassel—Dunkerque.............. . 0.50 
Lyons—Marseilles ................. 2 
Rouen—-Havre........ ... ........ 0.50 
Rouen—Elbeuf....................+ 0.50 
Rouen—Louviers.............. ... 0.50 
Elbeuf—Louviers... ...... 0.50 


In cases where the line is occupied at the 
time a correspondent wishes to communicate, 
this correspondent may obtain his communi- 
cation in his turn, which will allow of his 
estimating approximately how long he will 
have to wait. 

Considerable irritation still exists in Paris 
as to the working of the telephones, those 
interested, of course, being the public, the 
State, and the Société Générale des Télé- 
phones, which latter, by-the-bye, holds an 
ordinary general meeting on the 29th, the 
business being to hear communications from 
the council of management as to the posi- 
tion of the company. In the meantime, it 
appears that several persons have opened 
offices in Paris and have offered the Paris 
telephone subscribers their services as inter- 
mediaries between them and the govern- 
ment. The latter, by the aid of its direc- 
tor-general of written and verbal communi- 
cations, has put the public on its guard 
against this form of doing business in the 
following note : 

‘Some persons have made offers to the 
subscribers to the telephone of services for 
repairs to or maintenance of telephone ap- 
paratus. This fact having come to the 
knowledge of the Administration of Posts 
and Telegraphs, the director, M. Coulon, has 
just addressed to those interested a circular 
to remind them that the administration, by 
the terms of the new contract of subscription, 
takes under its charge all the expenses of the 
installation and maintenance of all the ap- 
paratus forming the subscriber’s telephone 
post, without its costing the subscriber any- 
thing over and above the price of subscrip- 
tion. The telephone post consists of the 
generators of electricity, of a receiving and 
transmitting apparatus, and a call. The 
administration also reserves to itself the in- 
stallation and maintenance of the necessary 
apparatus of every description (extra bells, 
commutators, tables for several directions, 
etc.), which the subscriber may yo neces- 
sary for his particular wants. In order to 
cover at once the expenses of the installation 
and keeping in repair of these apparatus, an 
addition to the subscription, calculated at 
the rate 15 per cent. on the value of the ac- 
cessories set up, is collected.” 

In conclusion, M. Coulon informs the sub- 
scribers that the intervention of an electrician, 
a stranger to the administration, in the re- 
pair of the apparatus, is not only useless, 
but, further, that is contrary to Article 7 of 
the contract, which says that the subscriber 
must not dismount or displace his wires, ap- 
paratus and accessories. 





A Postal Telegraph Scheme. 





MR. WANAMAKER’S PLAN, 





Postmaster-General Wanamaker was be. 
fore the House Committee on Post Offices 
and Post Roads, last week.and discussed fully 
with the committee the establishment of a lim- 
ited postal telegraph. Dr. Norvin Green, the 
president of the Western Union Telegraph 
Company, and Mr. (handler, the president 
of the Postal Telegraph Company, had been 
invited to attend the meeting, but they were 
not present. Mr. Wanamaker said he asked 
the support of the committee in favor of a 
short bill investing the Postmaster-General 
with authority to enter into a contract with 
responsible parties to connect a certain num- 
ber of post offices with each other by tele- 
graph, by leasing wires and instruments to 
be operated by post office employés. He was 
not proposing, he said, that the government 
should purchase or build a telegraph linc, 
nor the appropriation of a large sum of 
money from the treasury. nor the creating 
of anew body of employés, but simply the 
utilization of the office buildings, clerks and 
carriers now in use, and by convenience 
and economy of service greatly to ac- 
commodate the public in a business that 
should not be divorced from the post 
office, as it was nothing more or less 
than the carrying of messages. He said he 
proposed a union of post and telegraph on a 
basis that in his judgment would not inter 
fere to any appreciable extent with any 
existing rights, but that would offer incal- 
culable service to classes not now enjoying 
the use of the telegraph to any large degree. 
He asked that he be directed to negotiate and 
secure a set of leased wires, such as the great 
newspapers have from city to city, so that 
the common people might communicate 
through their business offices (the post offices) 
from city to city, or by messages dropped in 
their mail boxes. He held, and declared 
most emphatically, he said, that such a 
service was the legitimate work of the post 
office, and that the people were right in 
stoutly demanding telegraph facilities at 
postal stations. 

In 1847, when the telegraph passed from 
the control of the Post Office Department, 
the number of letters mailed was 57,178,000 ; 
the number of messages transmitted by the 
Western Union Telegraph Company in the 
last year was 54,108,000. The gross revenue 
of the Post Office Department in 1871 was 
$20,637,000; the receipts of the Western 
Union in the last year were $20,783,000. 
One hundred millions of dollars of net pro- 
fits had been paid over by the people to this 
one company in 23 years. The revenues of 
the Post Office Department had doubled 
within 15 years; the business and receipts 
of the Western Union Telegraph Company 
had doubled in ten years. 

It was said that 85 to 90 per cent. of the 
telegraph business of the United States was 
commercial and speculative, less than five 
per cent. family and social, whereas in Great 
Britain the family and social business was 
over 50 per cent. of the whole. It was also 
stated that not more than two per cent. of the 
people of the United States used the tele- 
graph, and Mr. Wanamaker said that 60,000,- 
000 people should not be taxed to pay a 
deficit sure to be caused by cheap telegraph 
rates benefiting 1,250,000 only—rich and 
commercial speculators. This proposed sys- 
tem would enable the Post Office Department 
to increase its business very largely, and 
make more money, and there would be no 
deficit. He said: ‘‘ The Post Office Depart- 
ment is not now self-sustaining, because it is 
charged with carrying free the $5,000,000 to 
$6,000,000 worth of mail matter of the 
various executive departments of the gov- 
ernment, handling the newspapers of the 
country for practically nothing, and allow- 
ing the opportunity to pass of tranmitting 
telegraphic messages because there are incor- 
porated companies who dispute the ground, 
and maintain an exclusive and highly paid 
service.” 

He did not want to be understood as say- 
ing that his proposed plan would lessen the 
business of the Western Union. A new 
business would be created. 
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load is light, a few lights thrown off or on 
either side will make a big difference in the 
balance, but, as the total load increases, the 
number of lamps thrown off or on either 
side at any one instant is so small a percent- 
age of the total load, that the station needs 
practically no balancing. Now, if any one 
station supplying electricity for all purposes 
in a town, we have say 25 per cent. reserve 
in boilers, and 25 per cent. reserve in steam 
engines in excess of the average load, we 
shall only require to place 25 per cent. 
reserve, each, on electric light dynamos and 
power generators to have practically the 
same result as though we had two complete 
ind separate stations for electric light and 
for electric power, each with its proper 
reserve of 25 per cent. extra in engines and 
boilers and dynamos. 

Another important point to be considered, 
ind one well worthy of consideration by 
Jectric light stations, is, that in many cases 
they could furnish this current delivered at 
the walls of their stations; that is, the car 
ompany will take care of its overhead lines 
ind connections, and the electric light com- 
panies be paid a rental simply for the elec- 
ricity delivered to the car companies’ lines. 

As an instance of what may be done in 
increasing the output of a station, without a 
corresponding increase in expenses, we quote 
the case of a small station, which, as nearly 
is can be determined from results, shows the 
following condition of affairs : 

The station increased its business in 1889 
over 1888, 2% per cent., and in the same time 
the total expenses, including the extra line 
work and distribution expenses, 10 per cent., 
which 10 per cent. meant 10 per cent. in- 
crease in running expenses, and 10 per cent. 
in fixed expenses. The company contem- 
plates a further increase of 27 per cent. on 
the same basis, this increase, however, being 
for power furnished alone, without any line 
work involved, the most careful calculation 
shows that this wil] only increase the present 
running expenses 10 per cent., without in- 
creasing the fixed charges at all. 

In 1888, the proportion of fixed charges to 
running expenses was 25 per cent. and 75 
per cent., respectively, of the total expenses. 
In 1889, this same proportion held good, 
each having been increased 10 per cent., as 
above stated, and the tutal expenses having 
increased the same amount. ‘I'he further ex- 
pected increase being 10 per cent. of 75 per 
cent., will mean an increase in the total ex- 
penses in 1890 over 1888, of 1714 per cent., 
while, in the same time, the total output of 
the station, and consequent gross receipts, 
will have increased 50 per cent. 

These figures are all taken from the case 
of a small station, with a total output of 
some 350 horse-power, and a fresh increase 
in this station (above this point) will result 
in an entirely different condition of affairs, 
so that a readjustment will take place in the 
proportion of fixed expenses and running ex- 
penses; we, therefore, present the report of 
another station, which is operating 1,200 
horse-power., in which the total operating 
expenses are divided into 80 per cent. running 
and 20 per cent. fixed. On increasing the 
station to an output of 1,800 horse-power, 
the increase to be entirely in the furnishing 
of power, the increase in total operating ex- 
penses would be about 14 per cent., and the 
ratios of fixed and running expenses would 
be about 15 pe” cent. and 85 per cent. 

The report of another large central station 
operating at least 2,500 horse-power, has 
been divided somewhat differently. The 
fixed charges are 14 per cent. of the total 
expenditures. All labor and pay rolls 
amount to 41 per cent., and all material, 
such as coal, carbons, lamps, wire, oil, etc., 
amount to 45 per cent. 

Taking in account all their past calcula- 
tions and experiences, they are very confi- 
dent that they can operate at least double 
their present output, be it light or power, at 
one-fifth more for fixed charges, one-third 
more for all labor and pay rolls, and say 
three-fourths more to their present material 
item, making a total additional charge of 
say 50 per cent. upon their present expendi- 
tures, and giving them in return at least 
double the gross income. As stated before, 
it will not be found advisable to calculate 
upon using the same engine, boiler and dy- 
namo power for the double service for light- 
ing at night and power during the day-time, 
except, of course, in some few isolated 
cases. 

The great saving for the central station 
company lies in the reducing in labor and 
fixed charges, and also that the reserve 
power for one will suffice for the other. 
Your committee feel that a great step has 
been taken in the right direction in securing 
the endorsement and co-operation of the 
largest and leading companies, and they 
would suggest to the Association that some 
measures be taken to secure from the station- 
ary motor companies the adoption of some 
standard potentials for their use upon con- 
stant potential circuits, 

EvuGENE T. LyNcu, JR., 
129 Broadway, N. Y. 





SECOND DAY’S PROCEEDINGS.— 
FEBRUARY 12th, 1890. 


MORNING SESSION. 





The Convention was called to order in 
Music Hall at nine o’clock, President Weeks 
in the chair. 

Secretary Garratt read the following com- 
munications : 


To the President and Members of the National 
Electric Light Association : 
The Metropolitan Street Railway Company re- 
o 


spectful dl ers to the members of your Association 
the privi ege of riding free over its lines, and orders 
have been issued to conductors to honor the badges 


worn by members accordingly. 

Your members are cordially invited to take a trip 
over the Armourdale Electric Line at their conven- 
ience. Hoping that we may be given notice of 
your pleasure in the matter so that we may be able 
to make special a for your accommo- 
dation. R. J. McCarry, General Manager. 


On motion the courtesy was accepted, and 
the communication was ordered spread upon 
the minutes of the Convention. 

Secretary Garratt read the following : 


To the National Electric Light Association : 

The following resolution has been by the 
Missouri State Association of Architects, now in 
session in Parlor S, Midland Hotel : 

“Resolved, That the courtesies of Missouri State 
Association of Architects be extended to the mem- 
bers of the National Electric Light Association, now 
assembled in Kansas City, and that they be invited 
to inspect the exhibit of architectural drawings in 
Parlor 8, Midland Hotel.” Respectfully, 

James OLIVER Hoaa, Secretary. 


On motion, the matter was referred to the 
executive committee, with power to act. 

The Chairman: The first thing on the 
programme this morning will be the report 
of the committee for the abolition of cus- 
toms duty on copper, which will be pre- 
sented by Mr. George W. Phelps, of New 
York. 

THE REPORT OF THE COMMITTEE ON ABO- 
LITION OF DUTY ON COPPER. 

Mr. Phelps presented the report of the 
committee as follows : 

The committee appointed at the last meet- 
ing of the National Electric Light Associ- 
ation to petition the proper committee of 
Congress for the abolition of the duty on 
copper, appeared at Washington, January 
16th, through Mr. Phelps, who presented 
the following petition to the committee on 
ways and means, with the subjoined ad- 
dress. 

Petition to the Honorable Committee on 
ie and Means, House of Representatives, 
U. 8. A.: 


The subscribers were appointed a commit- 
tee to petition your honorable body for the 
abolition of duty on copper ingot, plate, bars, 
rod and wire. We represent the National 
Electric Light Association, a body composed 
of representatives of electric lighting com- 
panies throughout the United States, and 
also of manufacturers of, and dealers in, 
electric lighting apparatus and supplies. 

The resolution appointing this committee 
was passed without a dissenting voice. 
We, therefore, have the honor to present 
this petition, earnestly requesting that the 
action asked to be taken as a measure which 
will be anene by the great body of users 
and manufacturers of copper. 

(Signed) CHaRLEs A. Brown, 
GEORGE M. PHELPs, 
J. F. Morrison. 

Then followed the report which was pub- 
lished in the ELECTRICAL REVIEW in a re- 
cent issue. 

President Weeks: Gentlemen, you have 
heard the report of the committee. It is 
now before the Convention for general dis- 
cussion. Is there any one present who 
would like to speak to this question? It is 
a very important question, a matter, that if 
properly followed up, will open a large field 
for the products of central stations. What- 
ever gives us a market for our current is of 
vital importance to every central station 
man. I should be pleased to hear from any 
one on this topic. 

Dr. Mason : Will you allow me to suggest 
that, while the members of the Convention 
may not now be prepared to discuss the 
question, it is too important to pass over, 
and perhaps it might be well to assign an 
hour in a future session to be devoted to the 
matter brought before us in the paper. 

President Weeks : The suggestion of Dr. 
Mason is very pertinent, and I think it can 
be met in this way, that we will have a gen- 
eral discussion of this topic at the same time 
that we have a discussion on Mr. Sprague’s 
paper on electricity as applied to street rail- 
ways. Therefore, we will pass that for the 
time being, and we will hear from Mr. P. 
H. Alexander, of New York, the report of 
the committee on harmonizing insurance 
and electrical interests. 

Mr. Alexander then read the report of the 
committee as follows : 

INSURANCE OF ELECTRICAL INTERESTS. 


The Committee on Harmonizing the In- 
surance and Electric Lighting Interests was 
continued at your session, held at Niagara 
Falls last August, and requested to confer 
once more with the fire underwriters regard- 
ing the best means of preventing fires from 





electricity, and to try and bring about a 
reduction of insurance on the buildings 
lighted by electricity. The committee has 
had many sessions, and a great deal of cor- 
respondence with fire underwriters, and can 
only reiterate the recommendation made at 
the last meeting of this Convention regard- 
ing the desirability of examining and licens- 
ing men employed in electric lighting, and 
would further recommend all electric light 
companies to contribute towards the remu- 
neration of several expert electrical engineers 
in different parts of the United States, who 
should instruct special agents or inspectors 
of insurance companies in the necessary 
knowledge to discern between good and bad 
electrical installation. 

The committee thinks that special agents 
and inspectors of insurance companies ought 
to qualify themselves in inspecting electrical 
installation, as far as fire is concerned, the 
same as they qualify themselves in inspect- 
ing other appliances put up in buildings, 
and judge of their relation to fire hazards. 

The committee realize that as long as 
inspectors are employed at the expense of 
the electric light companies, underwriters 
will take no pains to acquire for themselves 
the necessary knowledge to inspect such 
risks. 

The committee would, therefore, recom- 
mend to electric lighting companies the 
appointment of an instructor to special 
agents for a period not exceeding one year, 
feeling certain within that time every special 
agent and inspector of fire risks could 
acquire all the necessary knowledge to 
enable him to judge of electrical installation 
as far as it applies to fire hazards. 

The committee has communicated this, 
its ideas, to underwriters’ associations and 
insurance boards, but must confess that it 
has not met with the favorable responses to 
this proposition that it anticipated ; how- 
ever, the insurance interests seem to be will- 
ing to take some steps to bring about the 
harmonious relations so much desired. 

Your committee was also instructed to 
report upon the advisability and feasibility 
of a mutual insurance company for insuring 
central stations. 

A plan was proposed by Mr. 8. E. Barton 
and Captain William Brophy, both of them 
well-known to you, for the establishment of 
such a mutual insurance company, a pros- 
pectus of which is filed herewith (see Bos- 
ton Letter in ELectrrical REviEw, of Feb- 
ruary 8), and has been forwarded to the 
members of this Association. 

The committee, after carefully consider- 
ing the plan of operation as prepared by 
these gentlemen, has unanimously endorsed 
their ideas, as have a great many central sta- 
tion men of note, members of this Associa- 
tion, as well as the Association of Edison 
Illuminating Companies. 

The plan proposed will not only reduce 
the cost of insurance, but will aid in perfect- 
ing the construction of central stations ; 
and, by frequent inspections, will aid the 
managers of such stations in the knowledge 
of modern appliances. 

Your committee would be glad to have 
this matter freely discussed here to-day, to 
see if the project is not worthy of the official 
endorsement of the National Electric Light 
Association. 

The Committee, by its Chairman. 
Kansas City, Feb. 11, 1890. 

Mr. George Cutter, of Chicago : I propose 
to speak to you simply in an off-hand man- 
ner. I feel free to do so, asI have almost 
the courage to put myself before you as the 
mouthpiece of the electric light men in the 
West. We have looked East for informa- 
tion as to harmonizing electric light and in- 
surance interests. We feel, to-day, that this 
is necessary, and that we will derive a great 
deal of good, both the insurance inter- 
ests, and the electric light interests, 
from action of this kind. A_ thing 
of great importance to us in the West 
is to have this movement pushed rapid- 
ly forward, so that our electrical engi- 
neers will know what is best for the best 
class of work. We have constantly cropping 
up before us, people who want their work 
according to insurance rules. We have no 
insurance rules. I should say we have a 
variety, but one engineer works upon one 
line of insurance rules, and another engineer 
follows another line. For instance, a short 
time ago, a movement was started in Lake 
View to compel putting wires underground. 
As a sort of compromise it was published in 
the papers that a compromise was made by 
which the wires were to go under the street 
and then over the housetops. In some in- 
surance rules, special mention is made that 
the wires should be kept away from the 
buildings, and this appears to us as all-im- 


nt. 

I feel that if a committee composed of 
electric light men and insurance men would 
work together to outline a national line of 
rules to influence the electric installations all 
over the country, we would all be benefited 
by it. The necessities of the case have 
oon rise to the growth of another line 
throughout the West, that of consulting en- 
gineers. The uncertainty amongst purchas- 
ers of electric light plants from the many 
— statements made by salesmen 
has made a demand for consulting engineers 





in the West, and this demand is being filled 
in a very unsatisfactory manner. They are 
opening offices in different places, and trav- 
eling about as consulting engineers, and 
among them are many who have no prac- 
tical experience whatever in putting in 
installations. They drift around and talk 
with one party and another, and in that way 
get a little information. 

I feel that in connection with this com- 
mittee, in the same line of thought which is 
advanced in the report, a superintendent of 
installation should pass an examination. 
This would sift out these so-called electrical 
engineers, whose knowledge extends perhaps 
to the putting up of a vibrating bell some- 
where, and who know absolutely nothing 
about electric light plants. The inspection 
of an electric light plant requires experience 
in installing the same and in handling the 
apparatus, and that would be one point to 
be taken into consideration by a joint com- 
mittee working in harmony. = the 
thought that I wanted to express is as to the 
value of a standing committee composed of 
electric light and insurance people working 
in harmony to keep pace with the growth of 
our industry, so that we may know the best 
method of installing the apparatus. 

New ideas are being advanced constantly, 
and there is a diversity of opinion as to the 
correct use and installation of apparatus. 
This committee should be ready at all times 
to act, and should very carefully study the 
question, so that they may outline the 
proper rules. 

It seems to me the question divides itself 
practically into two parts: One, the insur- 
ance of the central station, in which the 
situation becomes simply that of buyer and 
seller ; second, insurance outside of the cen- 
tral station. There our interests are iden- 
tical. The electric light companies want that 
work well done, so that they will have no 
unnecessary expense and so that the public 
will feel that they will have no accidents, 
The insurance people also want the same 
thing. Their interests are identical, and it 
is in this line particularly that a committee 
consisting of members of both branches 
working in harmony would accomplish a 
great good. Therefore, the consideration of 
the question could be left to a committee 
appointed by the National Electric Light 
Association, and representatives of the in- 
surance companies. In all probability that 
committee would consist of members in dif- 
ferent sections of the country, so that the 
tendency of sentiment in each section would 
be represented in that committee. Such a 
committee would soon get a thorough knowl- 
edge of the various rules for installation 
throughout the country amongst the elec- 
tric light people, the underwriters and the 
architects, and this, together with the 
knowledge of the members of the com- 
mittee, would bring about the adoption of 
a set of uniform rules which would control 
our installations all over the country. In 
this way the people of the small towns in 
the country would have the advantage of 
knowing what the insurance rules were, and 
would have the means of knowing what 
proper installation is. The result would be 
that the public would finally gain that con- 
fidence in electric lighting which it deserves, 
and the purchaser of an electric light appa- 
ratus would have information as to what 
good installation is. Therefore, this com- 
mitee which we appoint now, should work 
in connection with the insurance people, 
looking to the establishment either of a 
standing committee or some board which 
would be a body to whom should be referred 
important questions for final reference in 
relation to installation. 

I think such a body as that would ulti- 
mately become a great power in the land, 
and with careful work would make our 
business known to the people and do away 
with the scare which exists to-day, and 
would also check the growing tendency 
amongst politicians to interfere with our 
work. They are finding that it is profitable, 
and the more they find that out the more 
will they interfere with us and our rules 
unless we have a power derived from an 
influence obtained through public opinion, 
which will check this interference by polli- 
ticians that would be disastrous to our in- 
dustry unless it were checked. (Applauise.) 

Mr. T. Carpenter Smith, of Philadelphia : 
I am very much in favor of such a com- 
mittee as has been recommended. I repre- 
sent a company in what is usually called a 

: . 

pretty slow going town, but notwithstand- 
ing that, we have made progress there. In 
Philadelphia, we have an insurance inspec- 
tor, who has taken a very original course, 
and absolutely refuses to lay down any rules 
for wiring, on the ground that just as soon 
asan absolute rule is made, just so soon 
will be found the means to evade it. He has 
also been opposed very much to the licens- 
ing of wiremen, on the ground that while 
you may very easily control, by a license 
system, the extent of a man’s knowledge, 

ou cannot control his trustworthiness. We 

ave men who are doing wiring as con- 
tractors in Philadelphia, who can pass any 
examination which can be made. Yet those 
men will deliberately splice underwriters’ 
wire on the inside of a building, and splice 
water-proof wire on the end of it, where it 
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comes out, and they will even wrap tin foil 
around it, so that it looks as if it was sol- 
dered. (Laughter.) Now, no licensing sys- 
tem will control men like that. These are 
the points which, I think, the committee 
should take very carefully into consideration 
when they try to draw up any set of rules. 

After all, it comes down a great deal 
more to common sense than electrical know]- 
edge in doing wiring, especially about cen- 
tral stations. At one time, in the early his- 
tory of the art, underwriters’ wire was cleated 
to the floor, and run through a house with- 
out any rubber around it, and it was thought 
that was goodenough. Then we got a great 
scare about the water-proof business, and 
everybody lumbered up space with rub- 
ber-covered wire and other things. Then 
we got to running rubber-covered wire on 
glass insulators, and thought that was just 
the thing ; but a day came when we found 
that the rubber cover carried the flame better 
than the electricity did. Now we have got 
down to porcelain and glass insulators. We 
have begun to find that our old despised 
friend, the underwriters’, is not a bad thing 
to go through a building, because, while it 
may get wet, it will not carry the flame. I 
think 90 per cent. of the cases occurring 
in Philadelphia come from the flexible cord 
which has been handled until all the strands 
are broken, and all at once a little blaze is 
discovered in the ceiling. The people then, 
instead of knocking it down and throwing a 
bucket of water on it, run out of the room, 
and before anything is done to check it, it 
has got a great deal of headway and makes 
trouble. 

Now, we are going through a little circus 
in Philadelphia with regard to underwriters’ 
inspection, and a scheme has been formu- 
lated which has the germs of a very good 
system in it. The electric light companies 
cannot compel a customer to have his build- 
ing wired properly. If they attempt to do 
anything of the kind, the customer says: ‘I 
will get some other company to do this,” 
and after the work has been once done in 
his building, no matter how dangerous it is, 
you cannot get him tochangeit. There are 
so many advantages in coming under the 
law of common carriers that I think it will 
be found on examination to outweigh the 
disadvantages, if we can only get some way 
of compelling customers to put the wiring 
in their buildings in a safe condition. 

There is no question but that the insur- 
ance people can compel a customer to do 
anything. The worst class of customer we 
have to deal with is the very one who is 
scared the most about having insurance 
taken off his building, and a mere sugges- 
tion or hint from his insurance company 
that they will not continue his policy, will 
bring him to terms in a moment. I think, 
therefore, that we should attempt to throw 
the onus of all compulsory work on the in- 
surance companies. It does not affect their 
business a particle. They can put a man’s 
premium up two per cent., and it makes no 
difference ; they can get his insurance just 
the same, because they are a strong body, 
and when they have agreed to do a certain 
thing, they do it, and no man can afford not 
to have his place insured. 

We are talking of an arrangement which 
I think will go through, whereby the elec- 
tric light companies are to pay an annual 
sum to the insurance companies for every 
are light installed, and for every incandes- 
cent light installed. This is to apply to the 
maintenance of a staff of skilled inspectors, 
who shall not merely inspect all new work, 


but shall periodically inspect all work 
already installed, so that any changes 


may be examined, and any man who is 
found sticking 50-candle lamps on a wire 
that was meant for 10, can be detected, 
and this will be stopped by a power that is 
greater than the power of the electric light 
men—the threat of withdrawing their insur- 
ance. On the other hand, the incandescent 
men will also compel the owners of all 
incandescent lighting plants and arc insu- 
lating plants to pay them that higher rental. 

The matter really comes down to this: 
That a certain sum has to be paid every 
year for skilled supervision and inspection 
of all new work and all work already in- 
stalled, the costs of this inspection to be 
divided pro rata among every user of incan- 
descent and are lamps, the only difference 
being in the case of people who are supplied 
from central stations, that the central station 
shall bear that expense. Now, as a central 
station man, I think that the cost of such a 
system would be 10 times paid to an electric 
lighting company every year in the satisfac- 
tion they would have of knowing that some- 
body else was responsible for the condition 
of their numerous wires. An electric light- 
ing company has enough to do to get the 
current out on the line and make money out 
of it, without having to lay awake nights 
worrying over the condition of the wire in 
the different buildings all over town. We 
must remember that the electric lighting 
business is a lighting business, and if you 
make money in it, you do so, not because 
the lighting is done by electricity, as a great 
many people seem to think that because a 
thing is electric there is millions in it, but 


Every business must be run in a business- 
like way, that is the experience of the past, 
and is what we must do in the future, run 
every business in a businesslike way or 
the business would never pay. Now, the 
gas companies have got to a certain condition 
after 40 or 50 years of hard experience. 
They did not even get their experience from 
having somebody sit down and figure it out 
forthem. They started, just as we have, 
by piping people’s buildings, and doing 
everything of that kind. Gradually, they 
began to cut off these little luxuries, and 
now they have got down to delivering gas 
at the customer’s premises ; they put their 
meter in, and are responsible for it, and be- 
yond that they are not responsible, and the 
electric lighting company must get there, 
too, just as quickly as possible. 

M. J. Francisco, Rutland, Vt.: Mr. Presi- 
dent and Gentlemen—In regard to this matter 
that Mr. Smith has referred to, he has over- 
looked the fact that in New England we 
have an association of the very kind that he 
desires in Philadelphia. It is considered un- 
der the name of the New England Exchange, 
that is, the electric light exchange, and also 
as the New England Insurance Exchange. 
The two are working together as one body, 
practically. That is, the orders of one go 
into the other, and there are enforced by one 
organization. Now, then, in regard to this 
wiring business. If they have the proper 
man in Philadelphia to examine the wiring, 
I do not thing they will put much tin foil in 
place of solder. At least, if they ever try 
that with Captain Brophy as inspector, they 
will get terribly left. He is inspector for 
New England. If you can find a man who 
will use tin foil and have it pass Captain 
Brophy, I say, let it go ; the line will be all 
right. But there, we have this plan: They 
license these men. One of the conditions 
that has to be considered is the moral char- 
acteroftheman, That man must have a rec- 
ord, he must have a standing, or else he cannot 
procure a license to do this business. And 
another thing which is a very important 
item in regard to this wiring houses and 
wiring buildings—all such buildings have 
got to be wired in accordance with the rules 
of the insurance exchange. After they 
are wired, the electric lighting company in- 
vite the exchange to send their inspector 
there to make an inspection of these wires. 
If they are in accordance with the rules of 
the exchange, as well as of the company, 
they are passed ; if they are not, they must 
come out, they cannot use them ; they have 
got to take them out and put them in as 
they should be. The moment they refuse 
to do that, not only have they got the elec- 
tric lighting company’s order to discontinue 
the current, but they have the insurance 
exchange to deal with, and they cancel 
every policy on that property. There are 
two bodies back of these rules to enforce 
them. That is the basis on which all this 
business should be carried out through the 
whole United States. These organizations 
of exchanges and insurance companies 
should be affected throughout the entire 
United States. That was the plan discussed 
at Niagara Falls, and that is one of the ob- 
jects of this committee in making this ar- 
rangement, 

Now, one word in regard to this insurance 
business. I have been engaged in the in- 
surance business for about 25 years, and I 
have had a good deal of difficulty in getting 
the companies to believe that electric light- 
ing plants were nice risks, that they were 
good risks, etc. In the discussion of this 
exchange business, this matter of these mu- 
tual companies has been brought up. We 
will, of course, run on a stock basis. Ihave 
always been a little skeptical, as I have got 
left once or twice on this mutual business. 
But in this present association, the one 
that has been inaugurated here at this 
Association and practically endorsed, we 
have an arrangement with the Association 
practically at the head of it, with two 
men who have had as long and as varied 
experience probably as any man in the 
United States. When you put those men, 
with their experience and knowledge, 
at the head of an association of this 
kind, to effect and carry out these plans, I 
consider that we have got a plan that we 
can all heartily endorse, and one which will 
give us insurance at its actual cost, and give 
us insurance in a shape whereby we can 
cover the property, and not have, as a large 
number of stations are now, our property 
without any protection whatever. In the 


last year I have received 150, if not 200, 
letters in reference to this insurance 
matter, asking: ‘‘Why cannot we get 
our property insured, and how can 


we arrange these stations so we can insure 
them? Can it be so arranged?” Well, of 
cousre,it can be so arranged, but under pre- 
sent arrangements there is no inspection. 
The new companies being organized do not 
know what to do; they are going to put in 
a station, and, of course they do not under- 
stand the rules of the insurance companies, 
and they do not understand how to arrange 
these stations, and they may proceed in such 
yay as to destroy their insurance at once. 
Now, with a proper inspector, he goes there 


here, you fix that matter there in proper 
shape and you are all right; you can get 
your insurance without difficulty ; it will 
come all right.” And that is just the plan, 
as I understand it, of this mutual combina- 
tion that is being organized. They propose 
to have an inspector who will go to ed 
station, examine it, and if he finds anything 
that is improper, or out of the way, he will 
explain to you what wants to be fixed, and 
you go to work and fix it, so that it 
is all right and you can procure your 
insurance at once, and you can _ pro- 
cure it at a rate which you can 
live by. I have had letters, numbers of 
them, from parties who said ‘‘ the insurance 
companies are charging us five per cent. on 
our station.” Well, of course, there is some 
reason for that, as companies do not do such 
a thing unless there is some reason ; but, in 
many instances, it is because the companies 
do not understand the rules and principles 
to apply in arranging the stations to prop- 
erly protect insurance companies. In many 
instances that is the trouble. And, too, of 
course, the insurance companies in a large 
number of cases have inspectors of insurance 
risks, who know little or nothing about the 
electrical part of it. They are thoroughly 
ignorant in a large number of cases, the in- 
surance companies’ inspectors, of the elec- 
trical part of the business and the danger of 
an electrical current. Now, in this case, as 
I understand it, this inspector is to be a man 
who thoroughly understands the electrical 
part of the business and can explain all of 
those dangers that every station has to meet 
in running their current and in arranging 
their station. And I am heartily in accord 
with the idea, and I trust every station man 
will investigate the matter and look the 
thing up, and take hold of this subject in 
the proper spirit and carry out, finally, not 
only the insurance part of it, but also this 
matter of organizing societies or exchanges, 
for the purpose of combining the interests 
of the electric lighting people and the insur- 
ance people in regard to wiring, and to, in 
a proper manner, enforce the rights of the 
association in regard to putting lines of 
wire into different places, as has been men- 
tioned here. (Applause.) 

Dr. Mason, of Boston : Do we understand 
you, Mr. Francisco, to object to the idea 
suggested, that there should be a national 
insurance exchange, as there is a New 
England Insurance Exchange, and as there 
are other exchanges ? 

Mr. Francisco : The idea of that is simply 
this: A national exchange would be too ex- 
tended to be practicable. The idea is, as 
suggested by the committee; for instance, 
we have now the New England Exchange. 
Then we will take in the Middle States. then 
the Western States, the Southern States, so 
as to make a department each by themselves, 
the same as the insurance companies do at 
the present time. In the insurance business 
we have what we call the Northwestern 
Association, the Southwestern Association, 
the Southern Association, the Middle Asso- 
ciation, and the New England Association. 
Now, under this arrangement of this matter, 
we can carry it forward on precisely the same 
plan. Divide them up, but have them all 
under one head in the National Association. 
Bring them all into this association, but pre- 
serve 4 different departments, because, if 


you don’t, it will be too large to manage 
economically. It cannot be controlled prac- 


tically, as the territory is too large, unless 
we do this. You have got to have it so you 
can divide it, and so that men engaged can 
go from one point to another without spend- 
ing a week or ten days in flying across the 
country, from the Atlantic to the Pacific. 
It is an important idea to preserve the differ- 
ent associations, but all to come into this 
national organization, and this to be the 
general head. 

Mr. DeCamp: The same as the National 
Board of Underwriters. 

Mr. Francisco: Just the same; this 
National Association takes the place of the 
National Board of Underwriters. 

Mr. J. E. Lockwood, of Detroit, Mich.: I 
would like to suggest, in support of the 
idea that has already been advanced, of the 
harmonizing of the electric light and the 
insurance interests, a step that has also been 
taken in the direction of forming State elec- 
tric light associations. This, it seems to 
me, is the proper time for the Electric Light 
Association to make use of the State associ- 
ation for the purpose of getting direct com- 
munication with each local organization in 
the country. The importance of this ques- 
tion depends, I think, in each State, upon 
the question of the organization of the elec- 
tric lighting interest in each State and city. 
As there are electric light interests in 
each city, so also are there companies in 
each city, and the National Association is 
represented in the local organization. I 
think if this committee is formed, its func- 
tions could be more properly performed by 
creating and formulating the ideas derived 
from men of experience all over the United 
States, and which information could be 
gathered and furnished by the State associ- 
ation. Then let each State association ap- 
ply in its own State this information, and 
instruct all of the electric lighting com- 





State with the proper rules for wiring ; and 
then, through its own members, residents of 
every city of the State where there are electric 
light plants, see that these rules are carried 
out. In the city of Detroit, Mich., we have 
had the same thing to look out for. We 
have just formed a State association for 
Michigan. We have there a case where 
there are probably at present, not less than 
a half dozen different companies doing wir- 
ing of buildings, in one of which that [| 
know of, the wires are being concealed 
within the mortar; and for a single light 
they are putting in No. 20 wire, which 
I know is smaller than is thought proper. 
In a building within one square there they 
are fitting up, for two lights, No. 10 and 





No. 8 wire. Now, I believe, although that 
No. 8 and No. 10 wire for two lights 
is all right, but on the safe side, 


that man that will make that mistake may, 
on the other hand, make the mistake which 
will create a very great danger. We have, 
fortunately, not had a great many fires, but 
we have had our attention called to these 
facts and to the number of accidents in 
other cities which have been published in 
the papers. Our State Association intends 
making its best effort to thoroughly investi 
gate into this matter of wiring, and to 
formulate rules and endeavor to practically 
carry out these rules. We shall look over 
the work of the State, and see that no work 
is done in the future that will not be strictly 
good electrical work. I only suggest that, 
and trust that when this committee is 
formed that it will carry out this work in 
such a manner as to make the State associa 
tions the mediums of communication be 
tween the National Electric Light Associa- 
tion and the people whom we are going to 
reach. — 

Mr. T. C. Smith: I merely wish to say a 
few words in reference to what Mr. Fran 
cisco has stated. I do not want him to sup- 
pose for one instant that we allow such a 
state of things to go along when we know 
them. The point I wanted to make was 
that the moral character of the wireman was 
only good when you knew it. We have had 
a good many bank presidents and cashiers 
who were very worthy, responsible and 
trusty men—until they went to Canada. 
And it is the same way with the wireman. 
He is all right until you catch him. Andin 
order to catch a man’s moral character you 
have got to have some way to defend your- 
self from that man after you have found him 
out. Now, as I say, our record in Philadel- 
phia on the question of fires shows we have a 
good system of inspection there ; that is, that 
the work has been well done. What I mean 
to say is, that where a wireman is at work on 
the sixth or seventh floor of a building and 
he has got one more joint to solder, it is 
an awful temptation to that man to twist a 
little copper wire, and let that slide in a 
place where it will never be opened. It isa 
good deal more of a stress on him, than 
comes upon a bank president to get out with 
$100,000 when he is $25,000 on the wrong 
side of his ledger. It is just that kind of a 
thing that we have to deal with. You takea 
building with 3,000 lights in it, and there are 
a good manyof such, where every foot of wire 
is concealed. There you would have to put 
half a dozen inspectors on that one building, 
the whole time the work was being done, to 
know that every joint was soldered. 

Iam strongly in favor of a committee of 
this kind ; but the point I want to make is, 
that we must look more to getting honest 
work than to laying down rules that can be 
evaded. You must make it a question of 
principle. I would like to see some rule or 
system devised which would be practicable, 
and leave the question of rules as much in 
the background as possible. 

With regard to electric lighting stations, 
there is no necessity for concealing work of 
any kind. The rules that govern ordinary 
fire risks, I think, apply more to central 
stations than toany other building. I think 
there is infinitely more danger in the electric 
lighting stations from the boilers, engines and 
heating -apparatus, than from the electric 
lighting wires, except, of course, the habit 
of throwing water on machinery that gets 
heated up, and, I guess, none of us would 
think of that, although we have heard of 
such things being done. (Applause.) 

Mr. Cutter, of Chicago: About four years 
ago, I think, the New England Exchange 
was started. I like the idea of it. But 
we have got to wait four or five years 
for an exchange in the West, and then 
another lapse of time for one still further 
west and then finally join them 
in the national exchange. Can we not start 
the ball rolling to-day, and from the Na- 
tional Electric Light Association have a 
National Exchange that will establish the 
necessary organization? We do not want 
to wait longer in the West for the good re- 
sults that you are getting inthe East. We 
do not want to wait and go from one town 
to another for the good information that is 
to be had. We want, if possible, to start 
some sort of bureau, or exchange, or asso- 
ciation, whatever you may call it, that will 
be a national affair, which will be the center 
of information for the best class of work 
and the best policy to be pursued in putting 











you make money in it, if at all, because 
electric lighting is a very good business. 





and sees those plans, and points out the de- 
fects to them, and says to them: ‘“ Now, 





panies and the insurance men throughout the 


(Continued on page 10.) 
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A Westinghouse Exhibition Plant. 

In the Equitable Building, this city, isa 
model central station plant, which the West- 
inghouse Electric Company have installed 
for exhibition purposes. The plant.consists 
of a 500-light alternator and 50 horse-power. 
Westinghouse high-speed compound engine. 
The dynamo generates a current at 1,000 
yolts, which is carried through heavy con- 
nectors to an apartment containing a set of 
transformers. Hereit is reduced to 50 volts, 
which is the usual tension operated by this 
system in domestic lighting. 

From the transformers the current passes 
to a very handsome and complete exhi- 
bition switchboard. Here are exhibited 
all the instruments and appliances used 
in central station work and house light- 
ing. Standard voltmeters, ammeters and 
house meters are encased in glass, so that all 
the working parts may be easily seen. The 
house meter reads directly in ampere hours. 
A theatre regulator is shown which is used 
to reduce the candle-power of lamps used in 
theatre lighting. This regulator effects a 
great saving, owing to the fact that it re- 
duces the voltage in the same proportion as 
the candle-power. 

Street lights run in series, and varying 
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——Des Moines capitalists have purchased 
the street railway plant at Springfield, IIl., 
and will adopt electricity as the motor 
power. The price paid was $125,000. 


—— ‘‘ Whipple’s Reports,” for February, 
show that there are 1,338 central electric 
light stations in the United States. This 
means that 73 stations were built during the 
month of January, an average of more than 
two a day. 


—— Among the Pittsburgh electricians 
who boarded the ‘Electric Limited” at 
Pittsburgh for Kansas City, were :' Morris 
Mead, superintendent of the Fire Alarm 
Telegraph ; Mr. G. P. Shane, of the East 
End Electric Company ; E. P. Acheson and 
S. A. Duncan, of the Allegheny Electric 
Light Company. 


—— The Chicago board of public affairs 
has ordered all electric lighting companies to 
keep on hand constantly and ready for use a 
set of instruments to test the insulation, re- 
sistance and ‘‘ ground,” of all electric light 
wires, and to make weekly tests of its wires, 
and report the same to the city electrician. 
Also each light station must be furnished 
with a man that can be sent to every fire to 
cut wires when necessary. 











—— The Maverick Printing House, San 
Antonio, Texas, wants plant for 200 incan- 
descent electric lights. 


— D. J. McRae, N. T. Skinner and B. 
F. Toole, have been appointed by the city of 
Cordele, Ga., to let contract for an incan- 
descent electric light plant of 250 or 300 
lights capacity. 

—— Two rival companies, with electric 
lights side by side, are illuminating Glovers- 
ville, N. Y., in great shape. It is said that 
Gloversvillians sit up all night and sleep 
‘*day times,” in order to get the full benefit 
of competition. 


—— It is stated that Hollins & Company, 
of N.Y., through the sale of their controlling 
interest in the Municipal and United Electric 
Light Company of St. Louis, Mo., to Thal- 
man & Company, also of N.Y., have brought 
about a complete separation of the gas and 
electric light interests in St. Louis. The 
price received was $600,000, and the deal 
was brought about by a disagreement in 
the syndicate as it formerly stood, and 
the unmaking of a policy on the part of 
the Hollins people that was so thoroughly 
opposed to the views of the others that a sale 
of one or the other interest was necessitated. 
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—— Thomas & Gorman, Houston, Texas, 
are in the market for a 600 sixteen candle- 
power incandescent electric light plant. 


~——- Nashville, Tenn., is to have 50 miles 

of electric railway in operation by March 
1st. They claim their system is second only 
to that of Boston. 


—— Williamsport, Pa., has now an elec- 
tric light plant of a capacity of 2,250 incan- 
descent lamps. A new 750-light machine, 
Westinghouse alternating current system, 
has just-been added. 


—— Last week the town council of Eliza- 
beth, Pa., contracted with the Fort Wayne 
Electric Company, for the furnishing of an 
electric plant for street lighting. It is ex- 
pected that the streets will be lighted by the 
middle of March. 
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from 10 candle-power to 150 candle-power, 
are seen along one wall. 

A shunt coil is attached to each lamp, so 
proportioned that if a lamp should break, 
an equal counter E. M. F. is established, and 
the rest of the lamps on the circuit are not 
affected. Some well-arranged apparatus is 
used to illustrate very interesting experi- 
ments in induction. 

Our artist has furnished us with the ac- 
companying illustration, which gives a good 
general idea of this model plant. 





—— The Asbury Park, N. J., gas and 
electric light companies have an under- 
standing whereunder each refuses to supply 
light to parties that are in arrears on the 
books of either company. There is sound 
sense in a combination of that character. 

—— Electric lighting is rapidly gaining 
favor in Butte, Montana. Scarcely a year 
ago, a company was organized in that place, 
a plant was established and one 750-light 
dynamo, Westinghouse alternating current 
system, installed. Since then, the demand 
upon the company has been so great that the 
capacity has been twice increased, and the 
central station has now three 1750-light 
machines running at full load. 





EXHIBITION PLANT OF THE WESTINGHOUSE Co., 120 Broapway, NEw YorE. 


—— The Plymouth, Mass., Memorial, in a 
recent issue, says: ‘‘This number of the 
Memorial is printed by clectrie power and 
folded by the same deft means. The engine 
that runs the press-room is in the station of 
the Plymouth Electric Light Company, 
on the corner of Leyden and Water streets, 
and the power comes over wires to a little 
motor about 18 inches high by two feet 
long anda foot wide. It runs smoothly, and 
while nominally of one and one-half horse- 
power, has developed two and three-quarters 
on occasions. There is no noise, no heat, 
no danger of explosion, fire risk at a mini- 
mum, and but little attendance needed.” 

—— The electric light is being largely 
used in Russia for illuminating saintly 
images in cathedrals. Thus, a magnificent 
figure of the Madonna, just placed in the 
Alexander Newsky Monastery, loaded with 
precious metals and gems of immense value, 
stands glitteringly in the focus of an electric 
beam, which is also the case with the 
‘**Kasan” Madonnain St. Petersburg. From 
near and afar thousands make pilgrimages 
to shrines. It has been decided to illuminate 
the ancient monastery of St. Ursula, at Ol- 
mutz, the first instance on record of its use 
exclusively in a monastery, 





—— The central station electric light 
plant, Westinghouse alternating current sys- 
tem, at Fort Worth, Texas, has increased its 
capacity by the addition of a 750-light 
Westinghouse dynamo. 


—— The residents of Great Head, Win- 
throp, Mass., will petition the selectmen for 
the insertion of an article in the next town 
warrant authorizing the placing of one arc 
and six incandescent lights on Cottage Hill. 


—— ‘Rio Janeiro has been practically 
without electric light service,” says a dis- 
patch. Well, what of it? New York is 
practically without electric light service, but 
she manages to get on, and so do the burg- 
lars. 


—— Acomparison was recently made be- 
tween a three horse-power electric motoranda 
four horse-power steam plant, and, includitig 
all expenses and excluding depreciation in ap- 
paratus, the cost of running the electric motor 
was 65 per cent. of what it was to run the 
steam plant, or, in other words, the saving 
in the use of the electric motor was 35 per 
cent. If the depreciation of apparatus for 
the time of trial was taken into considera- 
tion, it would have been in favor of the elec- 
tric motor, 





—— The cheapening of aluminium has 
led to a proposition to construct arc lamps of 
this material as preferable on account of 
lightness and qualities of resisting rust in 
comparison with iron, steel or brass, for out- 
door use. 


— The electric light is becoming recog- 
nized as one of the best paying investments 
in the country. An electric lighting com- 
pany in Pennsylvania, as an instance of good 
profits, has 40 arc lights and 1,000 incandes- 
cent, the latter having been lately increased 
by another 750. From the time it started, 
some three years ago, the company has paid 
an annual dividend of 17 per cent. to the 
shareholders. 

— Four of the finest electricstreet cars 
ever turned out at the Pullman factory have 
arrived in Joliet, Ill., and will be put on the 
west side lines, when the Joliet Electric 
Railway will be opened. These cars cost 
nearly $5,000 each. The interiors are up- 
holstered in blue plush, They are lighted 
with incandescent lights, five of which are 
placed in the ceiling of each car. The cars 
are also fitted with small hard coal stoves, 
which can be removed during the summer 
months. The Joliet Street Railway Com- 
pany is extending its lines in all parts of the 
city, and before the year is out will have 27 
miles in operation, which will include an 
electric line between Joliet and Lockport, 
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NATIONAL ELECTRIC LIGHT ASS’N 
PROCEEDINGS. 
(Continued from page 8.) 


in our plants. And we want, if possible, to 
start from this Association and at this meet- 
ing. The sooner it is done the better, and 
immediate action is really essential. We want 
to start some movement that will establish an 
international affair. 

Now, the New England Exchange has a 
sound policy, and it certainly seems to me 
that the ideas expressed by Mr. Francisco are 
excellent. We want this to be on a national 
and broad basis. I feel that if the wiremen 
of experience and the men who are working 
on important parts of construction are re- 
quired to have a certificate from certain 
associations, and that when any wireman 
carrying such a certificate is placed on work, 
and is caught leaving an unsoldered joint, 
or covering a joint with tin-foil, that he 
must lose his certificate, that is something 
more than a moral power. It is bread and 
butter for the next week or six months and 
he will not want to lose that certificate. We 
want this committee to be appointed on a 
basis, if possible, for prompt action, toorgan- 
ize the National Electric Light Exchange, if 
you want to call it so. ; 

Mr. DeCamp: This is a subject, which as 
acentral station man I am interested in ; but 
it is one in which, in its various stages I have 
never seemed to take any part.I have watched 
very closely the action of this committee. 
It is a question that is always before us, and 
always a source of interest, but it has 
occurred to me that the committee is doing 
a great dealof unnecessary work ; that is, it 
is work that will come before them in the 
future. As Mr. Cutter just remarked very 
pertinently, we do not want to wait four or 
five years to educate up a corps of competent 
construction men. There is one point in 
this that ought to be considered. The old 
axiom that no rule is without its exception 
is particularly true in this case. What is 
necessary to be done in one class of work is 
not so necessary to be done in another. 
Therefore, I think that the true way for get- 
ting at this, in the first place, is for this very 
admirable committee to devote their atten- 
tion to the education of acorps of first-class 
inspectors and let them be taken from among 
the construction men. Now that works in 
this way. As long as you are engaged in 
any business which has the cupidity of the 
general public to deal with, you are going to 
be utterly unable to control it by any set of 
rules and regulations which you may lay 
down. 

I suppose there are 50, maybe 100, so- 
called construction companies in the city of 
Philadelphia, to-day, and when we have 
occasion to discharge a workman, the 
chances are two to one that he will turn up 
in time as an electrical engineer, that is the 
class of men we have going around. With- 
out a dollar of capital they will take a bid 
on a contract amounting to thousands of 
dollars, without the ability to carry it out, 
they manage in some way to get their 
goods ; they will say they have such a con- 
tract, and want $400 or $500 worth of 
goods, and cannot pay for them until they 
finish the job, and when they get paid for it 
they will turn the money over. That is the 
only way they can do business. Now, if 
those men are watched and cannot get their 
work passed and they cannot pay their bills, 
their creditors will find that out as soon as 
anybody, and, in consequence, there will be 
no bills to pay, and they will gradually drop 
out of the field, and that plan will result in 
raising up a good corps of competent men. 
We have, in Philadelphia, one inspector 
who has done all the good work that has 
been done there up to this time. He works 
by no set rules. He goes by common sense, 
and that he is pretty near right I do not 
think requires any better proof than the fact 
of the little trouble we have had up to this 
time. 

Mr. Perry, of Providence, R. I.: One 
very strong point has been brought out 
by Mr, Smith, and that is that the com- 
bined insurance interest, rich in its aggre- 
gate capital of hundreds of millions of 
dollars, this morning requires to have 
the hat passed around in this Convention 
to the tune of two cents to each lamp; 
that is a fact I am very glad to learn, and I 
shall take that back to my people with a 
great deal of satisfaction. You appointed a 
committee a year ago, of which | had the 
honor to bea member. Its report has been 
before you for discussion. We labored dur- 
ing the year and brought forth our report, 
and [ am quite proud of it. If we go on 
formulating exchanges and working down 
through school distriets and up through 
counties and states, and, finally, having this 
grand national insurance exchange, we shall 
have a grand institution ; but what will be- 
come of the wiring and the general progress 
of the business while we are waiting for that 
concern? If, one year ago, when this com- 
mittee was appointed by you, gentlemen of 
the Convention, you had simply recom- 
mended to the insurance companies that 
they send their inspectors to first-class 
reputable electrical engineers, and they had 
spent one week in connection with these 


gentlemen inspecting the installations in 
almost any town, at the end of that time, or 
a fortnight, they would have had sufficient 
knowledge to enable them to decently inspect 
almost any ordinary installation, and the 
whole thing would have been settled. That 
_is where it has got to come finally, and 
we might Lge as well begin at that point 
as to spend a year getting there. There 
does not exist any necessity whatever for 
this grand and intricate organization, not 
the slightest. Why should our business be 
made a special exception from the ordinary 
routine by which such matters are accom- 
plished? Why is it that we are compelled 
to pay 80 cents for an arc light, while a 
gas company is called on to pay only ten 
cents for a gas burner? There is not the 
slightest occasion for it, the thing cannot be 
gotten at. There is no mystery about the 
carrying capacity of a wire. For one cent 
you can buy a set of tables which any 
mechanical engineer will endorse as being 
perfectly safe to follow. It is a very simple 
matter, and it is a matter that rests entirely 
with the insurance company finally to say 
that they will or will not accept the installa- 
tion. The question of poor workmanship 
will be settled by that, and that very defi- 
nitely. When a man, or a construction com- 
pany, has made a bid so low that it is neces- 
sary for him to put in inferior work to pro- 
tect himself from absolute loss, and 
he does it, and the work has been 
rejected by the insurance inspector, and 
the man with whom he has contracted has 
thereby been given a just reason for refusing 
to pay the bill, and he is obliged to recon- 
struct it and make it meet the demands of 
safety ; there will be no more trouble—he 
will not repeat the dose. He will not want 
his medicine but once, and all of them have 
got to take it about once. That is my ex- 
perience with construction companies. I do 
not believe that there is the slightest neces- 
sity for going into this-work atall. I think 
that this Convention should carry out toa 
great extent what we have recommended in 
the reports, that the insurance inspector 
who steps into a building and is competent 
to inspect everything in it except electric 
wires, should make himself competent to 
inspect that risk, and accept or reject it for 
cause. (Applause.) 

Mr. Armstrong, of Camden, N. J.: I am 
very much pleased to hear from this member 
of the committee, and I trust he will pardon 
me if I say I like his remarks much better 
than I like his report. - I do not believe that 
this Convention ought to employ an in- 
structor of insurance inspectors. If we are 
to go into the business of employing school- 
masters for the populace, the first thing we 
will have to do is to employ a schoolmaster 
to. goto Ohio. I picked up a paper here in 
town that amember of the Jegislature of that 
State had introduced a bill requiring all the 
dangerouselectric wires to be buried through- 
out the whole State, and yet confessed in 
introducing the bill that he had never seen an 
electric light wire or an electric light, until 
four weeks ago, when he came to Columbus 
to be sworn in as a member of the legislature. 
(Laughter and applause.) I am sorry to have 
to admit it for the sake of the argument, and 
I trust it may not be held against me, but I 
have been a member of the State legislature 
aod I know something of the wisdom and 
intelligence of State legislatures, and if it is 
proposed by the aggregation of the electric 
light companies of the United States to en- 
deavor to instruct men in what they ought 
to know and what they give out that they are 
competent to do, we might as well surrender 
to them at once our whole plant and go out 
of the business. 

Now, as tothe recommendation of mutual 
insurance companies for electric lighting, I 
should be very sorry—there has been no 
reference made to that part of the report, 
and I should be very sorry to see this Con- 
vention, representing what it does, advocate 
the establishment of any company to manu- 
facture wires or any company to manufac. 
ture dynamos, or any company to manufac 
ture lamps or switches or anything of that 
sort, because as an electric light company 
officer, I want to get the best at the cheapest 
possible cost to my company, and I do not 
propose to start something myself, or in con- 
nection with other electric light men to beat 
down those prices. I do not propose to go 
into that business. One gentleman said that 
they had in their bureau of electrical control 
or whatever it was, the New England Elec- 
trical Association, I did not catch the name, 
such bright inspectors that they will never 
pass tin foil joints for solder. I did not suppose 
the pirates in the electrical wiring business 
would ever attempt to impose upon the 
people who know how to construct bass 
wood hams and wooden nutmegs (laughter 
and applause), but down our way,near Phila- 
delphia, where we have been honest for 
more than 200 years, so that we have grown 
used to it (laughter); except for a few im 
portations—I suppose they must have been 
importations—some of those New England 
inspectors who discover all these things—we 
have not had any accident by reason of de- 
fective wiring, I believe in the State of 
New Jersey of any moment that I can re- 
collect, and I think none in Philadelphia, 








and it seems to me that the plan adopted 
there, whether the companies pay to induce 
the iusurance companies to do it or not, is 
the best profitable one. I am not in favor 
nor will our company pay anything to the 
insurance inspector. The insurance inspec- 
tors do well. We wi aave nothing at all 
todo with the wiring ; we do not want to 
have any responsibility for it, and will not, 
and for one I am not willing to endorse the 
organization of any electrical mutual insur- 
ance company. I vote for theremarks of the 
gentleman, but not for the report. (Applause.) 

Mr. Perry, of Providence: It is quite ob- 
vious that I failed to make myself under- 
stood.. My remark relating to insurance 
companies applies specifically to wiring done 
outside of our stations, but I do unreservedly 
want to put myself on record as endorsing 
the plan for a mutual insurance company for 
central stations. 

Mr. Armstrong: I do not endorse that 
part of your remarks. 

Mr. Perry: I have not asked the gentle- 
man todo so. I was bound to give him the 
benefit of his own opinion, and let him give 
that to the audience, but I want to be dis- 
tinctly understood as separating those two. 
I have my own views, as has the gentleman, 
about the advisability of central stations 
underwriting themselves. I am clearly of 
the view, after examining carefully into the 
workings of our New England manufactu- 
rers’ insurance companies, that they can get 
insurance at a less rate than can be given 
them by the stock companies, or that they 
can procure from the stock companies, and, 
therefore, I want it distinctly understood 
that I endorse that part of the report. 

Mr. Alexander: New Jersey, as you all 
know, is different from any other State in 
the country, and, therefore, the insurance 
men there may be entirely different from 
the insurance men in other States; but we 
in New England have had the experience 
that insurance men refuse to insure us. 
Now, what are you going to do about it ? 
Are you going to go without insurance be- 
cause you think they are wronging you ? 
No, you would not do that. They do not 
know anything about electric light. I do 
not blame them. They think it is a danger- 
ous element. They say we are writing an 
understood risk, and we ought not to be put 
to the expense of providing a competent 
authority to ascertain how to estimate this 
new risk. They talk very fairly about it, 
much more fairly than you believe. When 
they found the risk was a good one they 
reduced the rate, and, to-day, every building 
in Trenton that is lighted by electricity has 
a reduction of ten cents on its insurance 
rates. I believe the money paid out by the 
lighting companies is flowing back into their 
pockets, their business has increased rapidly 
on account of the good inspection, and the 
good we are trying to do now is to do away 
with that inspection, and it cannot be done 
away with anywhere because you will stum- 
ble over the same stone that we did. The 
companies will say we won’t insure the 
building, we don’t know anything about it. 
Now, we want their insurance inspectors 
informed on this subject and that can be 
done within six months or a year, and,there- 
fore, the committee thought it would be 
better for the electric light companies to 
expend a small amount of money all over 
tue country within the next year to provide 
the knowledge necessary for proper electric 
light inspection, and then reap the benefit 
that we are reaping now in New England. 

8. E. Barton, of Boston: I am very glad 
that this Association has at last dropped the 
question of underground or overhead, or 
quibbling where we should hold our next 
Convention, and come down to the business 
of considering the subject before this com- 
mittee, of which I have the honor of being 
a member, the question of harmonizing the 
insurance and electrical interest. I was very 
much iaterested in the remarks of the gentle- 
man from New Jersey. but he evidently 
does not know what is going on in the 
United States. (Laughter.) I have been an 
insurance inspector myself for 15 years ; I 
would not consider myself competent to be 
an Inspector to-day: I would not consider 
myself an insurance inspector in all that 
term implies, if I did not consider myself 
competent to inspect an electrical insialla- 
tion as well as a gas installation, and that is 
the very point we are hammering at in the 
report of this committee. Now we have had 
the industry of electrical lighting going on 
in thiscountry ten years or more, both incan- 
descent and arc lighting,and to-day out of the 
nearly 1,000 that were employed by insur- 
ance companies over this country, I do not 
believe you will find two of them that pre- 
tend to know anything about the inspection 
of electrical apparatus. Why is it? Simply 
because they have let that alone as a subject 
too deep for them, and left it to work outits 
own salvation, and in working out its own 
salvation gon have made the mistake here. 
The installations all over the country abound 
with errors that are incident to first construc- 
tion, things that could not be avoided, 
but things that can be avoided and rem- 
edied in the future. Good inspection 
you say is what you want; you don’t 
want to pay for it. You cannot get any- 





thing in this beloved country withoy 

ou pay for it. or give an equivalent 
in some way. Now we have examined this 
matter, and we have taken the position tht 
the man to inspect the insurance business jg 
the insurance inspector who inspects every 
other hazard. He is not competent to do it 
to-day. You yourselves, who have been jp 
the business all these years, know that he 
cannot be cumpetent to do it without more 
instruction. He cannot qualify himself in g 
day ; he cannot qualify himself in a year 
without an instructor. He is busy day ip 
and day out, from one end of the year to the 
other, in his regular line of business. Now, 
we have taken the stand and hold to the 
proposition that it is wise for the electric 
lighting people—not this Association—but the 
electric lighting people throughout the coun. 
try,to put their hands in their pocketsand cay 
to the insurance fraternity, we will provide 
the instructors not to instruct the people of the 
country and the legislators—that would be a 
hopeless task (laughter)—but to instruct the 
insurance inspectors in what is necessary to 
qualify them in their inspection. By the 
appointment of a sufficient number of in- 
structors you could furnish object lessons to 
these insurance inspectors, show them what 
is necessary when they have to discriminate 
between good and bad work by showing the 
good and bad to them, and have the under- 
standing that we do this, perhaps, as a piece 
of missionary, call it what you please. This 
committee was appointed not to point out 
what ought to be done, or what are the rights 
of the electrical people and what are the 
duties of the insurance people, but its very 
name‘says what it is for, it is to harmonize 
the interests of the insurance and the electric 
lighting people, and that is the way we 
believe they can be harmonized, by con- 
ceding on the part of the electric lighting 
people in the first place so many dollars 
and cents to be paid out by you people, 
and that to end at a given time, give them 
fuir notice in the beginning that they 
are expected at the end of that time 
to have their men qualified and competent 
to do it, and take my word for it, they will 
be so, and then you have got your inspec- 
tors, you have not got to create them, they 
are already created, and they have been given 
the necessary instructions to do just exactly 
what wants to be done, and what you are 
after. Now, in Philadelphia, as Mr. Smith 
says, we are doing a grand work, but they 
are doing — what we have been doing 
in New England for years, and you people 
are reaping the benefits of it. You are get- 
ting lower rates of insurance on properties 
lighted exclusively by electric lights, than by 
any other class, and the insurance side is 
losing nothing by it, we are making money. 
From my standpoint as an insurance map, | 
wish every other kind of illumination was 
driven out, and that electric lighting was the 
only thing on, we would have a great many 
less fires. Those, Mr. President, are my ideas 
with reference to the question of inspec- 
tion, and to the recommendation made by 
the committee. I believe it is something 
that ought to be done, and the voice of this 
Convention ought to be unanimously for it, 
and I believe I can safely speak for the 
insurance companies and say that they will 
heartily co-operate with anything in that 
direction. Now, then, I want to say a few 
words in relation to the project of an electric- 
al mutual insurance company. I have had 
it in my mind for some time, if you will cal! 
to your minds one year ago at Chicago, in 
speaking upon electrical lighting stations as 
fire hazards, I said then that I believed the 
establishment ultimately of an electrical 
mutual insurance company, or something of 
that sort, would be the only solution to the 
question of insurance on central stations. 1 
believe it more fully to-day, and I also said 
at that time, that I believed that those few 
companies who are doing business in insut- 
ing electric lighting stations to-day, even 
in their deplorable condition, are making 
money. Now I know they are. Since 
this prospectus has gone out no less than 
eight of the large and prominent Eng- 
lish and American stock companies have 
asked to bave a band in it, just what we 
want, something that shall prepare the sta- 
tions to make the good rishs, and conduct 
them so that they will give usa part of the 
insurance, and that is the plan that is con- 
templated by the mutual company ; it is not 
intended to antagonize the stock interest at 
all, but on the contrary to take in with it all 
those who want to come. and eight of them 
have manifested that desire, and the largest 
American company, not to call any name, 
stated to us recently that it has been insur- 
ing electric light plants, central stations, for 
several years at nothing less than two per 
cent. They have made that the minimum 
rate and they have taken almost anything at 
two per cent., and have made money out of 
it; they have kept it to themselves ; they 
now come forward and say we do not want 
to lose that class of business, hut we want 
to come into this plan and take our share of 
it. One of the smallest companies in the 
country, a company which started a few 
ears ago, told me that it took electric light- 
ing stations simply because they wanted 
business and, gould not get anything else, 
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and within two weeks they have told me 
that their premiums in two years were over 
$60,000 and their losses less than $300 on 
electric lighting central stations. (Applause.) 
They want a hand in it; they have fonnd 
that it was a good business, not because their 
wishes taught them in the beginning, but be- 
cause their necessities taught them. I think 
that you, Mr. President, advanced the idea to 
me that you thought your idea of harmoniz- 
ing these interests did not coincide with the 
formation of an electric mutual insurance 
company, feeling that that would perhaps 
antagonize the stock interests. That is not 
so, in the first place, and in the second place 
even if it were so, I would take the mutual 
jnsurance company, because it is undignified 
in the Electric Light Association to throw to 
the stock companies their insurance business 
as a sop to keep them satisfied. It is not 
necessary in the first place. 

[ want to say a few words in relation to 
the examination and licensing of men em- 
ployed in electric lighting installations, the 
work being done by the New England Elec- 
tric Exchange. I cannot agree with my 
friend, Mr. Smith, that that method has not 
given a guarantee of the character of the 
man. On the other hand, that is one of the 
important features of it. It examines him 
technically first; it then considers his 
moral aspect, and not a license is issued until 
it has been laid before and countersigned by 
the man who knows him personally and 
knows his habits and everything pertaining 
to him better than anybody else, and that is 
the inspector of the New England Insurance 
Exchange. Every license has to go before 
him and receive his countersign, and thereby 
the exchange has the guarantee that that man 
is all right in every respect, and I know it is 
so, because I know that more than one man 
has not received a license simply because he 
did not meet the requirements in that one 
particular phase while he did meet them in 
other points. Now, Mr. Smith says we do 

t need rules for the installation of elec- 

ic lighting apparatus. I can hardly agree 

ith him there. 1 myself feel that the 
ules that we have in New England are 
nthe wrong tack, that if these rules were 
irned around, and instead of saying what 
hould be done in the line of safety, they 

iid what should not be done, it would be 
more in accordance with my ideas. But we 

uld not start that way. We did know in 
the beginning what should not be done. We 
‘new in a crude way what should be done ; 

ve have gone onand from time to time, as 
xperience has brought out things, we have 
dded to those rules until they are compli- 
ited and cover a greatdeal, not of ground, 
yut of paper, and, I believe, as Mr. Cutter 
said in the beginning, that it would be to 
he advantage of the electric lighting indus- 
try all over the country, if some sort of 
‘ommittee could be formed to draft a set of 
rules of some sort. It could be made a 
tanding committee, whose duty it should 
be to consider and revise the rules from 
ime to time, then we would have some rules 
that would obtain not only in New England, 
ut in California, and even in Chicago ; that 
is exactly what we ought to have. When 
we first started the method of examination 
in New England we had a different inspec- 
tor for each locality, one at Boston, and one 
it Portland, Me.; New Haven ; Springfield, 
Mass.; and at Providence. What was the 
result? A party installing a plant in Maine 
was subjected to one set of rules ; when he 
went to New Haven or Providence or any- 
where else, he had to conform to a different 
set of rules, and that is the condition of 
things all over the country to-day. We 
ought to have some general rules, so that the 
party installing in New England would 
meet the same rules when he went 
to any other part of the country. I 
would like to see a committee  ap- 
pointed for that purpose, and I would like 
to have a good part of that committee made 
up of insurance men, who are the only men 
who can enforce any rules you make. You 
must work together with them. I would 
have a certain number of practical electrical 
experts on the committee, and those men 
could be selected, one or two by this Associ- 
ation, and one or two by your sister Edison 
Association, and let the committee be large 
enough to cover the whole country and 
small enough so as not to be cumbersome, 
and let it govern the question of rules, and 
let those rules be condensed and solidified 
and Lrought right down to what is useful for 
safety, and then have the rules so framed 
that the insurance inspector who can tell you 
all about everything except electricity, can 
understand them, then you have men spread 
all over the country to see that those rules 
are enforced, and before you know it you 
will not need any further inspection. You 
will have then a great governing committee 
who will stand behind this national com- 
mittee on rules, and amend them from time 
to time as need be, and the committee will 
be useful in many ways. Going back to the 
subject of mutual insurance, I want to 
impress upon you the importance of the fact 
that the inspectors. of = mutual insurance 
company will be excellently qualified to give 


valuable ideas to the insurance companies. 
The company..will break down all the bar- 


riers of prejudice, it will show to the country 
that you are not afraid to insure your own 
plants, that they are not those terribly haz- 
ardous fire generating establishments that 
they are commonly understood to be. I 
hope that the recommendations of the com- 
mittee will prevail. 

President Weeks: Knowing the good 
work done by the New England Exchange, 
and fully appreciating the importance of the 
work of this committee for the electrical 
interests of the country, the Chair has al- 
lowed rather a wide latitude to this discus- 
sion. We have with us Captain Brophy, of 
Boston, of whom we have all heard much. 

Captain Brophy : I am pleased, as one who 
has no pecuniary interest in any electric 
lighting company, to have the privilege of 
saying a few words to this Convention. I 
began, as you know, with the New England 
Exchange four years ago to supervise and 
examine the work done by electrical people. 
I am happy to say that from the start I had 
the hearty co-operation of every man engaged 
in that business. We have done, I think, a 
work that has been of exceeding great value 
to the electric light fraternity in New Eng- 
land. I think any one here who represents 
New England will bear me out in making 
that statement. The insurance people were 
entirely ignorant of this new element that 
was introduced into buildings that they in- 
sured, and naturally were wary of it; they 
felt that it was no part of their duty to main- 
tain this inspection at their expense, as all of 
the risks at that time were insured and rated 
before electric light was introduced, conse- 
quently they made arrangements with the 
electric light manufacturing company to 
bear a portion and a large portion of that ex- 
pense. They did so reluctantly at first, they 
did so with a great deal of doubt. To-day 
more than one of them have testified to 
me that the expenditure thus made has 
been returned ten, yes, a hundred fold. Our 
losses from fire have been so insignificant 
that they are hardly worth noting so far as 
the loss to insurance companies was con- 
cerned. I wish to state here emphati- 
cally that the report made by the worthy 
fire marshal of the city of Boston to the 
board of aldermen that in his belief the 
disastrous fire of Thanksgiving day was due 
to electric wires, was made without due 
deliberation and with a wonderful lack of 
necessary information. Any one who knows 
anything about the condition of affairs there. 
must know that that was not the cause of 
that fire. I certainly do, and if I had any 
respect for the electrical knowledge of the 
worthy fire marshal of the city of Boston 
previous to his report, I have since lost it. 
(Laughter.) Now, something as to the work 
of the New England Electric Exchange. I 
was one of the promoters of that institution, 
1 did all I could to force it into existence. 
Some vigorus English I made use of at a 
meeting brought forth that child. Now, as 
to Mr. Smith’s objection that a technical 
examination will not reach the moral charac- 
ter of the man examined, I will say that I 
know every man engaged in the electric light 
construction work in New England. They 
are all my friends, and when I find a man 
whose moral character or whose habits unfit 
him to be in a responsible position, I do not 
hesitate to tell him so in plain and vigorous 
English if necessary, and withhold my 
signature to his certificate, no matter how 
great a knowledge he posesses or how ex- 
pert a workman he may be, so that we 
have no trouble from that source. We have 
had since the organization of that exchange, 
a set of men employed in construction work, 
that in point of intelligence and in knowl- 
edge of their business, cannot be excelled in 
any part of thiscountry. The time is fast 
approaching when the duties of the inspec- 
tor must cease in New England, unless he 
wishes to become a pensioner upon the 
bounty of the electric light fraternity, and 
he has not reached that age as yet. his is 
owing to the hearty co-operation of the men 
engaged in the electric lighting business 
in New England. As I stated to our 
executive board only a day or two before I 
came here, the work is now done so much 
better than when we began, that in many 
cases the duty of the inspector is simply a 
matter of routine; we have arrived at that 
happy stage by a rigorous inspection, by re- 
jecting every piece of poor work that we could 
find, by impressing on the minds of those 
engaged in constructing work, the futility of 
attempting to palm off anything that was 
not first-class, and in all this work we have 
not been obstructed in the least by the men 
most interested—the electric light companies 
and construction companies. In regard to 
these men who spring up in every village, 
who have strung a telephone wire, or a bell 
wire, or a gas lighting wire, and attempt to 
enter this business, we have a little rule that 
puts a stop to that at once. We issue a cir- 
cular, giving the names of men authorized 
by the New England Insurance Exchange to 
do construction work. A man who wishes 
to get on that list must satisfy us beyond 
a doubt of his competency and his respon- 
sibility, before his name gets on the list, 
and now a party whose name is not on that 
circular has rather a poor chance to get rich 





in the construction business, There is a 


P posed of insurance and electrical men, and 


prejudice in the minds of the people that 
never should exist. Many people believe 
that death is present in every foot of elec- 
tric wire. Many people believe that when 
it is introduced into their buildings their 
property is liable at any time to be de- 
stroyed by fire. There is no just reason 
why this should be believed. The men en- 
gaged in the electric lighting business in 

ew England, are as honest and as unwill- 
ing to hazard the lives and property of any 
of their customers as they would be to im- 
peril their own, and the feeling that has 
been engendered in the minds of the public 
has been created largely by the sensational 
press of this country, and is one that never 
should have existed, and is a gross injustice 
to the men engaged in the business of fur- 
nishing the best light, excepting sunlight, that 
ever glimmered on the face of this earth. 
It is unjust that they should be sub- 
jected to such an outrageous raid on their 
business by the sensational press of this 
country, by men who write articles, but do 
not know the technical difference between a 
wheelbarrow and a dynamo. (Laughter.) 

Mr. Smith, of Philadelphia: I am afraid 
I have not made myself as clearly under 
stood as I should wish. Iam _ not opposed 
torules. The only objection I make to the 
rules is that they are too complicated. What 
we want is a few general rules of what 
should not be, rather than a great many 
small rules of what should be done. 

In regard to the other point mentioned by 
Mr Brophy, I am heartily in favor of having 
the insurance man the inspector. 

Mr. Williams, of Ohio: I happen to be 
interested in several insurance companies 
who in the past few years have had a large 
number of central stations on their books, 
and we endeavor to get them periodically in- 
spected. We have found ourselves con- 
fronted with very many difficulties. We 
have found that while our directors in several 
companies were practical business men and 
manufacturers earnestly inquiring into the 
advantagesand disadvantages of electriclight, 
yet the business itself has developed sorapidly 
that it has been almost impossible for us as 
a small combination of companies, to keep 
pace with that development. I believe you 
will readily recognize the condition. Your 
committee to harmonize electrical interests 
with insurance interests is well named. I 
do not know whether it will ever be accom- 
plished, perhaps it may be, certainly at 
present those interests are very directly op- 

sed. As one gentleman has remarked, 
you ask for insurance on a station and the 
company simply says the rate is so much, 
without entering into any calculation at all. 
That is simply their position. If you don’t 
like it, you can go without insurance. On 
the other hand, our friends from the New 
England States have advanced very many 
strong arguments in favor of the reduction 
of rates. The question of the rate on the 
central station has not, it appears to me, been 
very much touched upon. There is this 
consideration that I would like to present. 
We are not altogether dependent in this 
country on the stock companies. I am glad 
to see that our friends have presented pro- 
pesals for a mutual company. I hope it 
will crystallize into a govd, solid, substantia] 
company. The plans and purposes are in 
the direction of harmonizing those interests. 

I take it that the question narrows itself 
down to the insuring of central stations and 
power stations, and if that system of inspec- 
tion is to be adopted, it seems to me the only 
reasonable way in which it can be done will 
be at the expense of the companies. The 
central station should be willing to pay a 
fair rate at the outset, and let the insurance 
company gé¢t its statistics from the inspectors 
and ascertain the exact rate at which the in- 
surance can be carried. That is the plan 
that has been followed successfully in the 
East, and I think it can be followed in the 
West. Then you avoid this necessity of 
educating inspectors. It seems to me if this 
Association were to undertake that, it would 
be a very hard question. Who is to educate 
your first inspector and your sub-inspector ? 
You have a mass of work on your hands 
that would be interminable, and certainly 
would not tendto harmonize the insurance 
and the electrical interests. 

As to rules that have been spoken of, we 
are in favor of rules. We want rules, 
Nothing can work without rules, but they 
should be as simple as possible and be re- 
duced to a clearly understood basis. Those 
rules could be formulated in this Association 
from that committee that should be com- 


then every State association could adopt them 
and there would be no difficulty in arriving 
at a beneficial result. 

On motion of Mr. M. D. Law, of Phila 
delphia, the report was adopted. 

Mr. Geo. E. Palmer: 1 have listened with 
a great deal of interest to the discussion this 
morning, but it has occurred to me that the 
National Electric Light Association — are 
making the same mistake now that was 
formerly made in the American Society of 
Mechanical Engineers, and other societies to 
which I bave belonged, to wit, an unlimited 
discussion of papers. It was found in those 


the business in reasonable time and not tire 
everybody out, that remarks on papers, re- 
ports, etc., should be confined to five min- 
utes by each speaker, so that all persons may 
be heard, and the business of the Association 
rapidly pushed through, and the business of 
the Convention not delayed so that it could 
not be closed at the proper time. If it is 
proper for me now, I wish to make that 
motion. 

The question on Mr. Palmer’s motion to 
restrict remarks in discussion to five minutes 
to each person, was carried. 

we | Garratt read the paper prepared 

by C. J. H. Woodbury, of Boston, which 
appears on page 5. 
Mr. Perry, of Providence, R.I.: It seems 
to me that this paper might be more properly 
entitled ‘‘ Permanent Construction of Central 
Stations.” It is about time that we began to 
look about and consider what size central 
stations we shall have and where we shall 
have and where we shall locate them with a 
view to permanently develop the business 
of producing electric currents to be distrib- 
uted for whatever vurposes used throughout 
tbe communities where we are severally in- 
terested in this business, and it is possibly 
op that point alone that I shall offer a 
single suggestion. 

1 think I speak advisedly when I say that 
almost every central station man throughout 
the country has set down, finding his station 
too small, enlarged it to meet the require- 
ments of all time, got it not quite completed, 
and found it was still too small. (Laughter.) 
1 think we have rebuilt three times, but the 
last time we determined to settle that matter 
for a considerable period, so we bought a 
plot of grcund 200x300, covered it about 
half, which with the ordinary 50 light 
machine would develop the dynamo room, 
which is 60x200, so that we would easily 
handle the 4,000 lights in ourcity. We find 
now we have got to just duplicate that. 

I think there are some general lines on 
which it is safe for usto proceed. Itisa 
very important point if possible to so locate 
your central station that if you are inland 
near a railroad, you can run a track in and 
switch your coal in right by the car, or if 
coal transportation can be reached by water, 
you can locate as near the water as possible 
and get the advantages of water transporta- 
tion. 

Now, a word in regard to boilers. Locate 
your boiler to develop this whole plot of 
land. Make arrangements with your engine 
for that purpose. Then put in your first 
ones and follow that out on these general 
lines. Now, the question as to engines is a 
very important one, and as we know is a 
very much discussed one. My idea about 
that is, that when you have determined by 
that rule of taking your gas outputs, pro- 
vided, of course, that your community is 
using gas eee you should take that 
gas output and multiply it twice cr three 
times, as you have the courage to do, and 
then make your preparations to supply that 
amount of electric current and divide that 
into about ten units. Those ten engines are 
equally adapted to delivering the power on 
—- and belting up over bead, which 

believe is the best way. By and by, when 
you get along with your unit as a thousand 
horse-power engine, you can drop ) our jack- 
shaft end belt right up to the engine. 

One point I wanted to emphasize was this. 
When you set about constructing your sta- 
tion it should be of a permanent character ; 
and there should be made very large and 
liberal arrangements for the growth of your 
business. If that is neglected, there will 
be the universal inconvenierce which has al- 
ready been suffered from starting up ina hen 
roost (laughter), or under a shed outside. I 
believe the loss of money in this direction is 
greater than in any other in central station 
experience. The fact is, the day has gone 
by for that sort of thing, entirely. The man 
who had acommon wood-saw would care- 
fully grease it and wipe it and hang it up on 
a nail ina dry place, but he didn’t hesitate 
to pay four, five or six thousand dollars for 
an incandescent light plant, and then stick 
the whole thing out in a shed almost without 
cover from the weather. The thing has 
been so utterly absurd that it is hardly 
necessary to discuss it. 

The strong point I wish to bring out is the 
providing of ample space or ground. Buy 
it and own it. It is what ycu want for 
future growth and development. That is 
certainly a pertinent lesscn that has been 
taught us by the universal experience of all 
men engaged in central station construction. 
(Applause. ) 

r. M. J. Francisco, of Rutland, Vt.: I 
would like to ask the speaker if he recom- 
mends independent condensers? Has Mr. 
Perry had any experience in running an 
independent condenser ? 

Mr. Perry: We had designed for our sta- 
tion an independent condenser, operated by 
an independent engine, and it bad some 
ubusual features. It is the first cut-off cylin- 
der that was ever put on a condenser that I 
Know of. We have been operating with that 
since about the middle of December, and it 
has been very satisfactory. We havea guar- 
antee as to the steam or water consumed in 








societies that ip order to get through with 


developing a certain amount of power, so 
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that it is to be brought down on to the same 
level of economy as the main engine. The 
condenser which we are operating is a con- 
denser designed to handle easily 2,000 horse- 
power. Our first engine is in, and we have 
worked it up to 750 horse-power, and have 
never had a minute’s uneasiness. It has 
never been shut down for an instant. It has 
operated so satisfactorily that we have now 
contracted with the builders, and they are 
at present constructing for us another en- 
gine of the same stroke, the same diameter 
of fly-wheel, and intended to drive on the 
same shafting up to 1,500 horse-power. 

President Weeks: As the next paper is 
upon a kindred topic, the steam engine, 
before disposing of this, before closing the 
discussion, the general discussion upon this 
topic, we will hear from Mr. Fred. E. 
Sickles, of Kansas City, upon ‘‘ The Steam 
Engine.” 

Mr. Sickles then addressed the Convention 
on the subject of the steam engine. His pa 
per will appear in our next edition. 

Convention then adjourned to meet on 
Thursday morning at 9.30 A.M. 





THIRD DAY’S PROCEEDINGS— 
FEBRUARY 13. 


MORNING SESSION. 


Having moved back to the Coates Opera 
House, after its one day’s session at Music 
Hall, the Convention was called to order at 
9.30 o’clock A. M., President Weeks in the 
chair. 

President Weeks announced that the badge 
of the organization entitled members to free 
passage on the lines of the Inter-State Rapid 
Transit Company and the Metropolitan Street 
Railway Company. 

Mr. Babcock’s paper ‘‘On the Economical 
Generation of Steam for Light Stations,” was 
read by Mr. Palmer, and will appear in our 
next edition. 

Mr. Sickles: I would say, in regard to 
Mr. Babcock’s paper on boilers, which has 
just been read, that I agree with it in the 
main; but I object to one statement, and 
that is the statement that stayed services are 
unsafe. Now, this is a question of fact. 
We have tried boilers long enough to know 
whether stayed are unsafe; and we have in 
the world thousands of locomotives running 
into stations every minute with a large 
amount of stayed service in them for 50 
years, and not one of all these have ever failed. 
It is not true that stayed services are unsafe. 
They may be made unsafe, but they are not 
necessarily unsafe; and, therefore, I shall 
have to object to that part of the statement. 
But the general scope of the statement I 
think I can agree with. The idea that you 
must put avery rapid current through a 
tube and subject it to the passage of the 
heated gases at right angles to this tube is 
correct. 

It is important to so arrange the boiler that 
it can be forced in an emergency, and not be 
obliged to carry a large number of boilers 
that would be available, perhaps, only an 
hour in 24. Itis better to sacrifice a little 
economy rather than have too large an 
amount of money lying idle, as would be the 
case in having too large an amount of boiler 
surface. 

Mr. T. C. Smith: With regard to the 
question of being able to force your boilers, 
that proposition has another side to it beyond 
that of the mere question of having money 
lying idle. There are very few central 
stations doing incandescent work, but in 
which the bulk of the load does not come 
within two or three hours in the day, and 
the load at that time will be enormously in 
excess of the average load. If you can force 
your boilers during these two or three hours, 
by keeping the fires clean, and being ready 
for the heavy load when it comes, you 
not only save the cost of a surplus boiler 
plant, but you save very largely in your fuel 
consumption. I know of a station where 
the fuel consumption is increased 50 per 
cent. by the necessity of having to fire 
up the second boiler for the two or 
three heavy hours duty between four 
and eight o’clock. The banking of your 
fires during the day must be done, or 
you have to make a fresh fire. In or- 
der to carry a banked fire, a banked fire 
takes as much coal—a good deal more coal 
than would be sufficient to run that heavy 
load, if you are able to force your boiler a 
little more, and burn that coal under the 
boiler that was being forced. For that 
reason, I think that a large source of econ- 
omy will be found in central stations by 
putting in a forced draft apparatus, more 
than in increasing the boiler capacity. I 
know there is a strong prejudice against 
forcing boilers on the score of danger from 
it, but I do not think that any electric light 
station should be run by any man that can- 
not be trusted to force a boiler without en- 
dangering it. I do not mean to force a 
boiler, of course, beyond a reasonable de 
gree. With regard to the remarks on flat 
stage surface, I have only one thing to say. 
I was brought up on the big shell boiler, 
boilers running anywhere from six to seven 
feet in diameter, and one or two big flues 





through them ; and there are several points 
in favor of that boiler that ought not to be 
overlooked, such as the easy cleaning and 
examination. 

Mr. C. J. Field, of Brooklyn: I do not 
think we ought to pass over Mr. Woodbury’s 
paper, submitted yesterday, without look- 
ing at it a little more carefully. We all 
know what Mr. Woodbury has done in New 
England mill construction. New England 
mill construction, in the last few years, has 
done more to bring up the standard of build- 
ings of that class, and make them safer 
against fire, than any other class of construc- 
tion in the country. And when we see that 
these principles there can be applied to small 
station construction, I think these points are 
such as the electric light company ought to 
know and give attention to. When we can 
go into small towns and stations with hollow 
walls overhead, and with all those things 
that go to make bad construction, and at 
very little expense make them as safe as fire- 
proof buildings almost, as far as fire is con- 
cerned, I think it is a matter that it will be 
profitable for us to consider and carry out. 

Mr. M. D. Law, of Philadelphia: In the 
management of electric light stations, there 
is one point that has not been specified by 
Mr. Woodbury, which is very important as 
regards safety against fire. I have discov- 
ered the same trouble in Kansas City in the 
plants that are located here, especially in 
some of the private installations, and that is 
the packing of waste underneath the ma- 
chine for the absorption of oil. It, perhaps, 
looks to you like a little matter, but in nearly 
every case, especially where high tension 
currents are employed, you have to use a 
wooden floor for the measure of safety. By 
packing waste under the machine you place 
a tinder-box there. It may run for years 
without any trouble whatever, but in the 
case of an armature’s burning out, and 
armatures will burn out and throw fire fora 
long distance, this ignites at once, and you 
have a nice little fire to take care of. 1 
speak of this because I had the same trouble 
several years ago in packing waste under a 
machine, an armature burning out and drop- 
ping some melted copper on the waste. The 
consequence was that all four field magnets 
had to be rewound on the outside, and we 
came very near having a nice little fire in our 
station. It was only having water buckets 
in close proximity to the machine, and rubber 
blankets that saved us. The rubber blankets 
I think did more towards putting ‘out 
that fire than the water buckets. They 
were immediately grabbed up and thrown 
over the fire, and smothered it. I saw that 
Mr. Woodbury had not spoken of that mat- 
ter, and it is an extremely important one. 
Mr. Woodbury has given us an explanation 
of a baby station. It is of hardly sufficient 
size for even a country town. In our expe- 
rience, it is far better to build a two-story 
station, having your dynamos on the upper 
floor, your roof trussed in order that there 
shall be no posts or wires projecting up from 
dynamos to it, to interfere with the rapid 
moving of machines from one portion of the 
room to another, or the changing of arma- 
tures ; as the continuity of your lights is the 
criterion of your success, you want to have 
your machines in such shape that an arma- 
ture can be rapidly changed, and also that if 
the machine flashes, that the dynamo man 
can get there quickly, and that that machine 
may not flash the second time. Flashes mean 
rebates, and they are very expensive things 
to have. 

Mr. S. E. Barton : In reply to Mr. Law, I 
think the reason why Mr. Woodbury has 
not referred to waste and things of that sort 
is because he thought that was beyond the 
scope or intention of his paper. His pur- 
pose was to describe the method of the true 
construction of the station, and not the 
methods to be employed in the care of the 
station afterwards. The question as to the 
danger of waste is purely a question of care, 
and gross carelessness or negligence may 
occur in the most modern constructed station 
as well as in the poorest constructed one. 

When a station is constructed as Mr. 
Woodbury designs, it is slow burning any 
way. There is nothing for the fire to feed 
upon to gain rapid headway. The keeping 
of a station clean by washing the floors in 
some instances cannot be well and safely 
done with the present practice that prevails 
almost universally of running wires from 
dynamos down through the floor, for no 
purpose that I can conceive of except for 
the purpose of bringing them up from the 
floor again. I know of no reason why wires 
cannot go direct from the dynamo overhead 
in plain sight. 

Mr. J. A. Seely : I would like to ask for 
information in relation to the building of 
floors. I have not heard any opinion ex- 
pressed in relation to concrete floors. I 
would like to know if there is any objection 
to concrete and what has been the previous 
experience in that line. 

1. J. Francisco, of Rutland, Vt.: If the 
gentleman will build a concrete floor and 
put his dynamo on it, and then try to handle 
the floor, he will get an illustration of what 
it is. 

Mr. C. J. Field, of Brooklyn, then read a 
paper on ‘‘ Development of Generating 
Stations for Incandescent Light and Power,” 


which will appear in the next edition of the 
REVIEW. 

Mr. DeCamp: I want to ask Mr. Field 
one question. I think in the early part of 
his paper the statement was made that the 
fixed expenses of the station was 75 per 
cent., and variable expenses 25 per cent. 
May I ask just what is meant by ‘‘ variable 
expenses.” 

r. Field: Variable expenses are coal, 
lamp renewals, any increase in oil, and any 
addition to the labor account. 

Mr. DeCamp: 1 presumed that was about 
it. Do you not keep extra pay rolls ? 

Mr. Field: No, sir. If we double our 
out-put, of course, our pay roll would in- 
crease to a certain extent. 

Mr. DeCamp: My understanding of it, 
as you stated it there was in making up your 
summary, that your fixed expenses were 75 
per cent. and the variable expenses 25 per 
cent.; and I inferred that was the actual fact. 
But there are what you term ‘‘ variable ex- 
penses.” Of course there is an average on 
which you made them up. 

Mr. Field : These are based on 5,000 lights 
connected, and are based on actual facts. 
But the labor account for that number of 
lights connected, go into the fixed expenses. 
There is no valuable labor account, or extra 
labor, or anything of that sort, if that is 
what you refer to. This is for 5,000 lights 
connected. We have100 per cent. operating 
expenses, of which 75 per cent. is independent 
of thenumber of lights connected ; and if 
we doubled that number of lights connected, 
making it 10,000, our operating expenses 
will increase approximately 25 per cent. I 
recognize the fact, that estimates will vary 
in different stations, and to a different ex- 
tent, according to their management and the 
way of working the operating force, etc., 
but it is about the figure in stations of that 
class. 

Mr. DeCamp: I believe it is a theory (the 
increase of expenses), the ratio of increase to 
expenses is not properly appreciated. I be- 
lieve it is very much greater—the ratio of 
increase to the ratio of expense is very much 
greater than is generally supposed to be. I 
have had a little experience in that direc- 
tion, and I draw my conclusion from that 
and from considerable observation. 

Mr. Field: I have not drawn these con- 
clusions from one station, or from theory. 
They are drawn from fact as they are repre- 
sented, and facts as represented in a large 
number of other stations of the same class, 
based on actual results in them, in different 
lights, at different times in their history. 

Mr. A. P. Seymour, of Syracuse: Mr. 
Field has covered the ground very thor- 
oughly, I think. But, it seems to me, there 
is one rule that can be applied to all local- 
ities. That is to say, in different localities 
you cannot apply any specifie rules, but 
there is the rule of using common sense, 
which can be applied every where and un- 
der all conditions, to great advantage. An- 
other rule that can be applied every where 
is to do your work well. 

Mr. J. F. Munsie: I desire to ask Mr. 
Field a question. You claim that the Edison 
is the best for distribution ? 

Mr. Field: I said for certain classes of 
work, 

Mr. Munsie: 
distribution ? 

Mr. Field: On low tension circuits. 

Mr. Munsie: Individual circuit distribu- 
tion? We have an exhibition here, which I 
think will clear up that assertion, without 
any more talk on it and one which I think 
all the members of the Association should 
examine. 

Mr. Field: I have endeavored to give 
actual results, obtained from data, and re- 
sults that I know are being obtained, and 
have been obtained. I know stations which 
I could give by name, where results are 
actually obtained, and where many of them 
have gone on the false idea that has been 
prevalent for several years, working just on 
the border land, having a good business, 
had not had the capacity to increase their 
business, or, lacking management, where no 
increase of plant has been made, but where 
an increase of plant would have been fol- 
lowed by good results to the station, and 
directors and stockholders. It is a proposi- 
tion that you have got to meet. 

Mr. Alexander : I think Mr. DeCamp and 
Mr. Field are right in their respective ways. 
Mr. DeCamp’s experience has been with arc 
lights, where an increased business does 
reach a largely increased cost of labor in 
them for repairing circuits, supplying car- 
bons, etc., and things that Mr. Field does 
not have in the incandescent lamps. The 
operating expenses of a station need not be 
increa: very much, or so much in the 
incandescent. I want to ask Mr. Field one 
question. He made one remark in his paper, 
that within five months he had but one cross 
that they blew out, by which I suppose 
he meant that they burned it out. I want 
to ask this question, first, whether the third 
wire was grounded, and, secondly, whether 
he considers it safe to blow on a cross;? I 
think if you do that you increase the danger 
of electric lighting considerably. 

Mr. Field: That is treading aground that 
I do not think has been thoroughly settled 
in the question of grounding the neutral 


Well, for electric lighting 








wire on athree-wiresystem. It isa question 
that bas not yet arrived at a solution, yet it 
is a thing that has to be left tothe individual} 
judgment of each manager. It varies ip 
different systems. You strike some old 
systems where they practically have not 

rounded their neutral wire owing to defects 
in their underground system. They have 
done that to avoid a cross between their 
outside two,wires, as b grounding their 
neutral one, to come in between their posi 
tive and negative--when the ‘‘ ground” wire 
attempted to come in between the positive 
and the negative, they would blow that off. 

In answer to the question Mr. Alexander 
asked, about blowing off the ground, I think 
it is like this, when you get a heavy cross on 
your underground system, what are you 
going todo? It is going to play old Harry, 
and you have got to shut down or blow it 
off ; that is all there is to it. I do not think 
you are taking any chances, that is, any great 
chances. I have seen a good many blown 
off, and I never knew them to give any 
trouble. They will make the lights shake 
for a few minutes, and then you will go on 
serving your customers, just as you did 
before, and take your time to hunt it up. 

Mr. T. Carpenter Smith, of Philadelphia, 
addressed the Convention on the subject 
of centra] station accounts, etc.,which wil! 
appear in our next issue. 

Secretary Garratt : The St. Louis Exposi- 
tion Company has requested the American 
Institute of Electrical Engineers, the 
National Electric Light Association, and 
the electrical fraternity at large, to each 
appoint one of a committee of three; that 
is, our Association will appoint one of the 
committee, the American Institute will 
appoint another, and another will be chosen 
at large by correspondence. It now devolves 
upon this Association to name its member, 

r. Carl Hering having been appointed by 
the Engineers. 

Mr. Perry : I nominate Edwin R. Weeks, 
of Kansas City, as the representative in 
behalf of the National Electric Light Asso- 
ciation. Carried. 

Adjourned to 2.30 P. mM. 


THURSDAY AFTERNOON, 


The Convention assembled at 2.45 o’clock, 
and President Weeks announced that Mr. De- 
Camp would address the delegates on ‘‘ The 
Cost of the Products of Central Stations.” 
This address with the discussion will be pub- 
lished later. Messrs. M. J. Francisco, C. J. 
Field, H. Ward Leonard, T. Carpenter 
Smith, F. A. Wyman, J. E. Lockwood. 

A telegram was read by Mr. Geo. M. 
Phelps, as follows : 

Bill for restriction of voltage in Virginia has been 
reported adversely by unanimous vote of Senate 
committee, after two days’ argument. It was sup- 
ported by Edison in person and the electrical exe- 
cutioner ; opposed by Westinghouse representatives 
aided most efficiently by local companies. 

(Signed.) R. W. Pore. 


The dispatch was received with applause 
and filed. 

Mr. M. D. Law’s paper on ‘‘ Nine Years 
with the. Arc Lamp,” was presented, and 
Col. C. M. Ransom read Mr. E. F. Peck’s 
paper on ‘‘ Arc Light Carbons.” 

r. DeCamp asked if any one had ever 
seen the arc lamp at the Centennial, in 1876, 
alluded to in Mr. Peck’s paper. 

Mr. Garratt said he saw one in Boston in 
1865—an arc lamp run by clock-work. 

Mr. J. E. Lockwood said that Mr. Frank 
B. Rae, of Detroit, could tell about the Cen- 
tennial lamp. 

Mr. F. 8. Terry said he had seen the arc 
lamp at the Centennial. (Applause.) 

Prof. Elihu Thomson’s paper was then 

resented in printed form, and Mr. J. E. 

kwood opened the discussion. 

Capt. Brophy paid his respects to the 
Board of Electrical Control, of New York 


city. 

Tie report of the Committee on Electrical 
Data, Mr. A. R. Foote, chairman, was read 
by the secretary. 

Mr. DeCamp moved that the report be 
accepted and that the committee be con- 
tinued. Carried. 

Mr. DeCamp offered the following resolu- 
tion which was adopted : 

Whereas, The superintendent of the United States 
Census has appointed a special agent for the investi- 
gation of manufacturers of electrical apparatus 
and supplies and their uses ; and, 

Whereas, This is the first official investigation 
that has ever been made of this subject in this or 
on soe a ; and, 

ereas, It is the opinion of this Association that 
such investigation will be of the very highest value 
as a means of furnishing the public with information 
that it can accept as being reliable, im jal and 
authoritative, and for that reason will be of great 
value to those interested in the electrical industry ; 


and, 

Whereas, This association, in behalf of the elec- 
trical industry of the United States, desires this 
investigation to be thorough and complete in every 
detail, and is aware that such an investigation 
could not have been fully authorized and provided 
for, on account of the newness of the industry, 
when the law providing for the census of 1890 was 


e 5 

Be it Resolved, by the National Electric Light 
Association in Convention Assembled: 

First, That it respectfully petitions the Senate and 
House of Representatives of the United States 
Congress, to authorize and direct the superinten- 
dent of census to collect the following data in rela- 
tion to the electrical industry, in addition to the 
general statistics of manufacturers already pro- 
vided for by law. 

(a) Details. pertaining to underground and aerial 
construction, underground and aerial currents, the 
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character and voltage of all currents and their uses. 
Lamps in use, are and incandescent, and how wired 
for residence, commercial and municipal service, 
motors in use for stationary service and motor cars, 
income and expenses, etc. 

b) An inqury, through sources independent of 
those interes in the industry, as to the casualties 
resulting from the use of electric currents, both as 
to fire and personal injuries. This investigation to be 
made in all cities of 10,000 population and over. 
The information to be obtained from underwriters, 
the records of fire departments, coroners’ statistics, 
health boards or commissioners, or from whatever 
source of information that may exist in any city. 
The investigation to make a comparative statement 
between the casualties resulting from the use of 
electric currents and the use of other agents em- 
ployed for similar purposes. 

Second, That we hereby petition that an appro- 
priation of not exceeding $50,000 be made for the 
purpose of this investigation. 

Third, That the National Electric Light Associa- 
tion hereby tenders its thanks to the Hon. Robert 
Pp. Porter, superintendent of census, for the recog- 
nition he has given to the importance of and won- 
derful progress made by the electrical industry, by 
the appointment of a special agent for its investiga- 
tion, and we hereby pledge our cordial co-operation 

ith the census office in its efforts to make the in- 
vestigation thorough, reliable and complete, in 
every detail. 

Fourth, That a copy of this preamble and reso- 
lutions be properly engrossed, officially signed by 
the president and secretary of the Association, and 
transmitted to the chairman of the Committee on 
Census of the Senate and of the House of Repre- 
sentatives, and to Hon. Robert P. Porter, superin- 
tendent of census. 

Mr. Clower suggests that the investiga- 
ion be extended to cities of 5,000 and over 
instead of 10,000. The suggestion did not 
prevail. 

Mr. W. H. Lawrence presented a resolu- 
tion, and asked the secretary to read it. 

President Weeks at first ruled that the 
resolution should first go to the executive 
committee. 

Dr. A. F. Mason, of Boston, appealed 
from the decision of the chair. 

President Weeks changed his ruling, with- 
out putting the appeal. 

Mr. Wyman thought that all papers and 
resolutions should go through the hands of 
the executive committee, so as to prevent 
idvertising, etc. 

Mr. Alexander asked the chair to rule on 
the question if an associate member could 
appeal from the decision of the chair. 

The chair said he could not. 

The resolution was then adopted. It 
isked for a reduction of the freight classifi- 
cation of arc electric light carbon. 

Mr. C. R. Huntley moved that a com- 
mittee of five be appointed on nominations, 
to report Friday morning. Carried. 

The chair appointed Messrs. Huntley, 
Peck, DeCamp, Beebee and Francisco. 

Mr. DeCamp moved that the next meeting 
be held at Cape May. Carried. 

Adjourned to 9.30 a. mM. Friday. 


FRIDAY’S PROCEEDINGS. 

On Friday morning, February 14th, at the 
usual time, the Convention was called to 
order by the chairman. The principal sub- 
ject to be disposed of at the forenoon session 
was the election of officers. When this 
point had been reached in the order of busi- 
ness, nominations were presented and the 
ballot was cast, resulting as follows: Presi- 
dent, Marsden J. Perry, of Providence; 
vice-presidents, E. W. Maher, of Albany, 
and C. L. Edgar, of Boston; executive 
committee, C. R. Huntley, E. R. Weeks, 
James English, M. D. Law, John J. Bur- 
leigh, M. J. Francisco, A. F. Mason, John 
A. Seely and H. K. Thurber. Dr. Mason, 
of Boston, renominated Mr. Weeks, the re- 
tiring president, in very complimentary 
terms, but Mr. Weeks declined the honor. 

The new president, Mr. Marsden J. Perry, 
is vice-president and general manager of the 
Narragansett Electric Light Company, of 
Providence. He is closely identified with 
electric lighting interests, and the Conven- 
tion is to be congratulated on its happy 
choice in selecting Mr. Perry for its chief 
executive. 

After the new officers had received the 
congratulations of their friends, business 
was resumed, and Mr. F. J. Sprague, of New 
York, proceeded to read his paper on elec- 
tric railways, which will appear in our next 
issue. 

Mr. Sprague’s paper was received with 
much applause, and a vote of thanks was 
passed. Papers by C. C. Haskins, C. A. 
Harber and J. E. Lockwood, concluded the 
reading of addresses. The report of the 
National Committee on Legislation was re- 
ceived and adopted, as was also that of the 
executive committee, 

AFTERNOON SESSION. 

The newly elected president, Mr. Marsden 
J. Perry, thanked the Convention for the 
honor which it had conferred on him, and 
complimented his predecessor in office. His 
remarks were well received. 

Mr. Edward H. Johnson, of New York, 
spoke entertainingly of Edison’s first work 





on the phonograph. A large audience en- 
joyed an exhibition of the phonograph. The 
following committees were appointed: On un- 
derground work, J. E. Lockwood, C. H. 
Wilmerding, S. S. Wheeler, T. Carpenter 
Smith, D. E. Evans. On revision of the con- 
stitution, A. F. Mason, A. J. DeCamp, 
Judge Armstrong, M. J. Francisco, E. D. 
Weeks. On parent and sub-companies, M. 
J. Perry, J. F. Morrison, Wells W. Leggett, 
Fred. A. Gilbert, Judge Armstrong, E. R. 
Weeks. Mr. Cutter, of Chicago, introduced 
a resolution relating to a code of national 
insurance rules, which was adopted. 

A vote of thanks to the people of Kansas 
City and the reception committee was offered 
and passed. On motion, the Association ad- 
journed to meet at Cape May, New Jersey, 
next August. 


GENERAL ELECTRIC LIGHT CON- 
VENTION NOTES. 


The Jaccard Watch and Jewe Company dis- 
ert a very fine line of gold, silver and nickel 

Yaltham non-magnetic watches. Louis Kunz, 
Ss 

The John Pratt Company exhibited a line of 
motor insulation and for use in railway works. The 
company was represented by E. B. Hatch. 

The Royal Electric Specialty Company, of New 
York, a space showing Young’s automatic cut- 
out. J. B. Halsted was on the ground to explain 
the working of the cut-out. 

John Roebling Son and Company, represented by 
Mr. G. C. Bailey, made a neat exhibit of their wire 
cables, cord, etc. 

The Eddy Electric Motor Company occupied a 
large space at the right of the main entrance in 
which was shown three of their improved motors, 
one, two and five horse-power. he five horse- 
power motor was the new reversible elevator motor 
on which carbon brushes are used. The company 
also furnished a five horse-power motor for running 
an Ide engine of 25 horse-power. The exhibit was 
visited by all the pract: electric light men. The 
above company was represented by A. D. Newton, 
M. E. Baird, W. T. Osborn and E. H. McFall. 

Munsie & Coles, of Brooklyn, N. Y., displayed 
different styles of conduit for underground work 
and house want, J. F. Munsie, representative. 

The “C. & C.” Motor Company was represented 
by H. L. Lufkin and Floyd Platt. Motors of this 
make from \ to 15 horse-power were in operation 
running fans, etc., and attracted much attention. 

Chas, A. Schieren & Co., New York, displayed a 
number of rolls of perforated a The Amer- 
ican Link Belting Company occupied a part. of the 
space. C. A. Schieren, Jr., and F. W. Baugher, 
were on the ground in the interests of the above 
companies. 

The Hill Clutch Works, of Cleveland, O., dis- 
played a 48-inch pulley with clutch, mounted on 
stand and bearings. 

The Rockford Electric Manufacturing Company, 
Paul Bossart, agent, exhibited a one horse-power 
motor in a, 

Royal Silk Manufacturing Company were on the 
ground with a line of their silk machine towels, 
which are used in place of waste. 

The Phoenix Glass Company displayed all styles 
and sizes of glass shades for incandescent lights. 
They were ably and generally represented by A. H. 
Patterson, of New York. 

The Fred. H. Whipple Comer, of Detroit, Mich., 
coaupied a uicely furnished office in the exhibit 


The Weston “Instrument Company's space was 
stocked with their ammeters, voltmeters and re- 
flecting galvometers. M. M. Garner was in 





charge. 

The Southwestern Electrical Supply Company 
occupied a space in the south side of the hall. A 
very fine line of supplies and a one horse-power 
Perret motor was shown here. 

The National Carbon Company was represented 
by Mr. C. Hayes. The company displayed their 
different sizes and styles of carbons. 

The New York Insulated Wire Company was rep- 
resented by J. W. Godfrey. 

The Vulcan Manufacturing Company exhibited 
a patent smoke preventive grate (stationary). The 
pan age | have lately put on the market a new auto- 
matic furnace, which is self-feeding, the grate 
rocking on ball and socket instead of hinges. 

Mr. i. D. Stanley, of the Bridgeport Brass Com- 
pany, was present in full vigor. 

The electrical journals, with the exception of the 
Review, which a central position, occupied 
spaces on the north side of the hall in the following 
order: Electrical World, Western Electrician, 
Electrical Engineer, Electric Power, Llectro- 
Mechanic, Practical Electricity, Electric Age, 
Electrical Industries, Modern Li: ht and Heat. 

A very neat model of the Triumph compound 
engine was shown in the hall by J. C. Hobert. 

he new electric heater, lately invented by C. H. 
Talmadge, was on exhibition. 

Prominent among the many and varied exhibits 
at the Convention was that of the Jewel Belting 
Company, of Hartford, Conn., and English, Morse 
& Company, of Kansas City. The former company 
displayed a number of rolls of their new dynamo 
belting, which is manufactured especially for that 
purpose. The belting is made from the center of 
selected hides, and treated with a preparation 
which makes it water-proof as well as noiseless ; 
this treatment also protects the belt from the 
action of machine oil. The company was —- 
sented by Mr. C. E. Newton, secretary. English, 
Morse & Company, of Kansas City, who are agents 
for the Jewell Company, are prominent in the 
Southwest as engineers and contractors, and make 
ca of complete power plants for electric 
light ates, electric ways and manufacturing 
establishments. They had on exhibition one of the 
celebrated “Ideal” electric light ines of 25 
horse-power. There being no steam in the hall, the 

was driven from an Eddy electric motor. 
In one of the fly-wheels was a series ofincandescent 
lamps of variegated colors, presenting a brilliant 
and attractive appearance. glish, Morse & Com- 
pany also had on exhibition a full line of steam 
specialties for which they are nts. 

The wiring of the 0 for the electrical 
ey was all done = the ogg ay _— ee 

e Eetirpart Brass Company. This is a 
which W. D. Stanley pointed to with becoming 
modesty. 

The Coates House had special electrical menus 
during the Convention. 

The attendance of a number of the wives of the 
delegates of course had nothing to do with the ex- 
cellent behavior of several of Easterners. 

The sight of two puffing locomotives at the head 
of the “ Electric jited’’ was a surprise to a 


umber of Kansas Cit; we who had expected an 
electric locomotive, withou steam, smoke or ashes, 





to A as the power bringing the electrical 
peop! . 

Captain Brophy, of Boston, who bears quite a re- 
semblance tone Edison, was futvedeeed as the 
famous inventor at some of the Missouri towns, and 
the citizens were given the opportunity to shake his 
tho privilege slmiet paralysed the captains 

mi y: ie Ca . 

A basket of flowers was distributed among the 
ladies on the electric limited, Cul. Ransom, of Bos- 
ton, being the thoughtful donor. 

The reception at the Commercial Club was a very 
leasant one and ely attended. President 
‘axon welcomed the visitors, and President Weeks 
in behalf of the ion in nse. 

ther brief speeches were made, and a very pleas- 
ant social sons followed in the very comfortable 
rooms of the club. 

The Committee on Reception, from Kansas City, 
were untiring in their efforts tolook after the com: 
oy of visitors. a one W. Smith, H 

. Sprague, Geo. M. Meyers and others, were prom- 
inent in this kind work. 

The trip to the Excelsior Springs was almost uni- 
versally attended by the delegates, a special train 
being provided by the Chicago, Milwaukee & St. 
Paul Railway Company. 

The enterprising Central Electric Company had 
its exhibit in connection with the Gate City Com- 

, and was represented by Messrs. W. H. Mc- 

_ - F. W. Cushing, president and secretary, 
res) ively. 

e@ Okonite Com y had a fine exhibit, and in 
addition, W. L. Candee and Geo. T. nson were 
present with their usual genial and persuasive 


grace. 

The Detroit Motor Company, Detroit, Mich., dis- 
played one of their 744 horse-power improved 
motors. Great credit is due Mr. A. A. Robinson, 
the company’s representative, for the neat and ar- 
tistic display and trimming of their booth. 

The Edison Machine Works and Edison Manu- 
facturing Company occupied a space in the north 
end of the ery, and filled the same with a full 
line of insulated wires, cables and cord. Mr. J. F. 
Kelly represented the above companies. 

The Electrical Supply oe made a very fine 
display confined to electric light supplies of every 
description. A large Japanese parasol was sus- 
pended over the exhibit, and on every rib a 16 can- 
dle-power incandescent lamp. Mr. F. 8. Terry, 
assisted by G. T. Hewes, represented this company. 

The Munson Belting Company displayed a num- 
ber of rolls of their belting, including one roll of 
a 48 inches in width. J.H. Shay was on the 

und, as usual 


ground, 7 

The Rockford Electric Mfg. Company, Rockford, 
Ill., Paul W. Bossart, agent, displayed a one horse- 
power motor in their exhibit space. W. L. Dan- 
nahow! assisted Mr. Bossart. 

The Standard Carbon Company, of Cleveland, 
Ohio, made a fine show of all sizes, styles and qual- 
ities of their carbons. . J. B. Crowe, V. P. of the 
Company, and Will Low, late with the Central Elec- 
tric Company, of Chicago, looked after this com- 
pany’s interests. 

Chas. D, Jenney,of the Jenney Electric Motor Com- 
pany, of Indianapolis, Ind., was on the ground with 
a one horse-power motor, and furnished power for 
a coffee mill. 

Mr. E. V. Sey President of the Standard 
Electrical Works, Cincinnati, was present, taking in 
the Electric Light Convention, with the same zeal 
that he had for many years shown at telephone 


erings. 

The Gate City Electric Company exhibited a full 
line of electric supplies, —— of tools, tape, 
Okonite wire and cables. Mr. J. W. Mason and G. 
W. Johnston were present and entertained royally. 

The National Electric Manufacturing Company, 
of Eau Claire, occupied a large space in the east 
end of the hall, where they exhibited a 750-light 
alternating dynamo, with station apparatus. Karl 
Kammeyer, of Eau jire,and Thomas Wolfe, of 
Kansas City, represented the company. 

George Cutter, of Ch displayed a large assort- 
ment of supplies and Bernstein lamps. Major 
r. Cutter filled the space behind the 


ia Brass and Copper Company, Chicago, 
filled their. space with their renown insulated 
wire, cables and cord, Mr. Gilbert N, Smith in 


charge. 

The Crocker-Wheeler Company exhibited a num- 
ber of fan motors in operation, which greatly 
added to the comfort of the hall, which was rather 
close at times. 

W. G. Price displayed a sample of improved car 
fare boxes for use in street railways. 

The Kansas City an aye a gt agents of 
the Sprague Company, displayed a one-fourth 
horse-power motor operating a large exhaust fan ; 
also a five horse-power motor of the above com- 
pany’s make. 

The Sprague Electric Company occupied nearly 
the entire gallery, and was the largest space in the 
hall. In this was exhibited photographs, albums, 
etc., showing the different applications of motors 
-_ ae am the = electric —— 

u this company. rominent feature 
of the exhibit was a longo map, Reid feet, on which 
was designated the location of the street railways 
a the United States using the Sprague 
system. 

J. H. Brill Company exhibited a model of their 
improved No. 6 truck, which was greatly admired 
by the many visitors. The company was repre- 
sented Wy H. Schmidt. 

Prof. Henry A. Rowland, of Johns Hopkins Uni- 
versity, as intimated in his letter to the REVIEW, 


was not present. 

Prof. Haihu Thomson, of Lynn, Mass., was unable 
to attend. 

The absence of manyof the regular attendants 
at these conventions was ularly noticeable. 
Among these absentees were Gilbert and Ridlon, of 
Boston ; Moses and Lynch, of New York ; Morrison 
of Baltimore ; Red , of Rochester ; odes, 0 
Ni Falls ; Orford, of ey Duncan, of 
Pittsburgh ; Officer, of Council Bluffs. 





THE ATTENDANTS. 


Among the delegates and visitors present were 
the following named : 

Artcsison, Kan.—J. A. Chisham. 

Boonviite, Mo.—C. C, Bell. 

Boston,—A. K. Page, Capt. Wm. Brophy, H. J. 
Conant, D. J. Flanders, A. F. Mason, C. M. Ransom, 
Dr. Robert Amory, F. E. Barker, S. E. Barton, D. 
Killicutt, G. L. Austin, F. A. Wyman. 

Battimore.—D. E. Evans, A. C. Tudor. 

Burra.o.—C. R. Huntley, F. G. Raichle. 

Brivceport, Conn.—H. D. Stanley. . 

Brooxiyn.—C. F. Coles, J. F. Munsie, E. J. Cook, 
E. F. Peck. 

Cape May, N. J.—F. T. Walton. 

Carro.iton, Mo.—James W. Lacy. 

Cincinvati1.—E. V. Cherry, Emile Kahn, W. H. 
Jones, J. C. Hobart. 

CLeveLann.—J. B. Crouse, W. H. Lawrence, W. 
©. Hayes, Frank A. Rogers, B. F. Miles. 

Cuicaco.—C. G. Armstrong, G. C. Bailey, W. J. 
Buckley, E. V. Cavell, F. W. Cushing, Geo. Cutter, 








A. C. Durborow, Jr., A. L. Davison, D. B. Dean, 
(Evecrricat Review), D. T. Everts, D. S. Geer, C. E. 
Gregory, Ernest Hoefer, W. A. Kreidler, Alex. 
Kempt, H. P. Lucas, W. W. Low, E. L. Powers, G. 
M. Smith, J. H. Shay, A. E. Smith, J. Stedman, F. 
8S. Terry, John Young, Geo. Atkinson, W. H. 
McKinlock, A. H. Bauer, 8. 8S. Badger, C. H. Cone, 
A. L. Cloud, F. E. Degenhardt, J. W. Dickinson, 
Fred. DeLand, C. W. Emery, E. D. Floyd, H. A. 
Glasier, Geo. T. Hewes, C. C. Haskins, G. A. E. 
Kohler, 8. S. Leonard, H. T. Lockwood, W. B. 
Pearson, John Ritchie, B. H. Schmidt, B. E. Sunny, 
R. J. Randolph, H. P. Lucas, C. H. Wilmerding, H. 
E. Longwell. 

Datuias, Tex.—D. M. Clower, Wm. Clower. 

Derrorr, Micu.—J. A. Campbell, J. E. Lockwood, 
A. A. Robinson, Fred H. Whipple. 

Exce.sior Sprines, Mo.—E. B. Kay. 

Eau Ciairg, Wis.—Carl Kammeyer. 

Fort Scorr, Kan.—H. 8. Mitchell, N. C. Thomp- 
son, A. W. Walburn. 

Fremont, On10.—C. T. Richmond. 

Fort WortH, Tex.—E. J. Jennings. 

Greecey, Cot.—B. D. Sanborn. 

Hartrorp, Conn.—C. E. Newton, E. B. Hatch. 

Hayes City, Kan.—I. M. Yost. 

Hoveaton, Micu.—J. R. Dee, J. T. Daniels. 

Hutcuinson, Kan.—L. A. Beebe. 

INDIANAPOLIS, InpD.—Chas. D. Jenney, Geo. C. 
Pyle, b. A. Boyd. 

Kansas Crry.—G. W. Johnston, C. A. Ross, O. H. 
Schramm, Jas. Scammon, W. F. Sargent, D. K. 
Smith, W. Wiley Smith, D. A. Williams, FE. R. 
Weeks, Thos. Wolf, W. B. Grimes, Jr., G. W. Hart, 
F. Howard, C. A. Harber, F. K. Hoover, F. K. 
Holtzinger, Ira C. Hubbel, L. 8. Jenkins, W. B. 
Knight, Edw. Lassell, C. W. McDaniels, F. A. 
Kettler, W. D. House, Horace Keefer, W. G. Mc- 
Gonnon, R. Macmillian, J. W. Mason, A. M. Morse, 
W. T. Osborn, M. 8. Porter, H. M. Porter, C. H. 
Rusling, T. H. Reynolds, Paul Bossart, L. C. Bair, 
M. E. Bates, J. S. Chick, T. F. Clohesey, J. D. 
Cruse, H. M. Cutler, O. W. Ditsch,G. H. Elmore, 
T. F. English, C. C. English, W. B. Grimes, W. H. 
Woodring, G. M. Meyers, Floyd Platt, C. H. Tal- 
madge. 

JACKSONVILLE, ILL.—Frank M. Doan. 

Lincoin, Nes.—M. J. Bigelow. 

Louisiana, Mo.—W. T. Johnson. 

McPuerson, Kan.—J. B. Darrah, B. A. Allison. 

MERIDEN, Conn.—F. E. Knight. 

MILWAUKEE, Wis.—Henry Andrae, B. W. Smith. 

NewrTon, Kan.—W. C. Oldfield, L. McCormick. 

Monrreas..—W. R. Kimball. 

New Yorx.—G. M. Phelps, C. W. Price (Eixc- 
TRICAL Review), C. E. Stump, C. A. Schieren, Jr., 
F. J. Sprague, G. P. Tobey, J. A. Seely, B. R. 
Western, S. S. Wheeler, E. H. Johnson, H. W. 
Leonard, A. T. Mayer, H. L. Lufkin, P. H. Alexan- 
der, J. F. Kelly, C. A. Benton, W. 8. Kelly, W. L. 
Candee, W. J. Johnston, E. T. Greenfield, Geo. T. 
Manson, C. R. Field, A. H. Patterson, A. V. Garratt, 
J. B. Taltavall, J. W. Godfrey, R. J. Gray, J. B. 
Halsted, A. J. Stott, J. P. MeQuaide, David Chal- 
mers, H. M. Haines, W. 8. Turner. 

Newark, N. J.—C. O. Baker, Jr., M. M. Garver. 

Norts East, Penn.—A. L. Daniels. 

New Britain, Conn.—T. H. Brady. 

PaILaDELpHia.—A. J. DeCamp, M. D. Law, G. F. 
Porter, W. R. Hood, J. A. Pentz, T. C. Smith, E. G. 
Willyoung. 

Pine Buurr, Ark.—J. H. Atkin. 

PrrrspurGcH.—A. E. Carrier, M. M. Mead. 

PeortA, ILL.—Lafayette Cole, Martin Kingman. 

Provipence, R. I.—M. H. Hartwell, M. J. Perry. 

Pves.o, Cot.—C. M. Davis. 

Quincy, Itt.—A. B. Faunce. 

Rep Jacket, Micn.—J. D. Cuddihy. 

Ricuwonp, Mo.—J. R. Hamacher. 

Rutianp, Vt.—M. J. Francisco. 

SPRINGFIELD, Itt —A. L. Ide. 

Sr. Joz, Mo.—T. A. Chadwick, J. A. Corby, F. D. 
Rusling. 

Sr. Lovuis.—P. C. Burns, F. W. Baugher, F. E. 
Costello, L. M. Fishback, C. W. Hazeltine, G. 
Parker, P. L. Rose, F. H. Pond. 

Syracuse, N. Y.—A. P. Seymour. 

ToLepo, On1o.—C. R. Faben. 

Vincennes, Inp.—H. W. Frund. 

Winpsor, Conn.—A. D. Newton, M. E. Baird. 

Wasurneton, D. C.—Fred. Royce, John Lynch. 

WasHINGTON Court House, 0.—Jerome Penn. 

Wicaita, Kan.—J. W. O'Neill, E. M. Reed. 

Witxes Barre, Pa.—J. C. Bridgeman. 
-_>- 

A bill recently introduced in Congress 
appropriates $75,000 for laying underground 
telegraph and telephone wires for connecting 
the departments of the general government 
in Washington. This is in accordance with 
suggestions made by the Commissioner of 
Public Buildings, and, if carried out, will 
dispense with about five miles of pole lines 
running through the heart of the city. 








The navy department has ordered a board 
of officers to visit Boston some time next 
month, to examine into the working of the 
system of welding by electricity, and to re- 
port upon the adaptability of the process of 
welding boiler flues, etc., for use on the men- 
of-war. Chains used on naval vessels are all 
made at the Boston navy yard, and it is 
thought that the new machine will find em- 
ployment at that station, as the welding can 
be done much stronger by that means than 
by methods heretofore in use. : 
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Safety and Safety Devices in Electric 
Installations, 


BY PROF. ELIHU THOMSON, OF LYNN, MASS. 


The development of the electrical arts, 
particularly in the direction of lighting and 
motive power transmission, has in the past 
few years, been very great. It has brought 
with ita demand for very much work of a 
novel character, as regards the details of 
plant and methods of installation. It has 
also entailed, in many cases, elements of 
risk to life, and danger of fire. How far 
these risks have been or can be removed by 
proper attention to details and care in in- 
Stallation, has become an important subject 
for discussion. How far such risks have 
been increased by reckless installation of 
conductors, by faulty materials and super- 
vision, it is nut easy to determine. There 
can be no doubt, however, that electricity, 
as an agent, in itself is not to be charged 
with bringing about the results for which 
recklessness in its use is sufficient to account. 
That under favorable conditions for dis- 
charge through a person’s body, electric 
currents of comparatively high pressure 
may injure or kill, is not to be questioned 
fora moment. I have no sympathy with 
any effort tending toimpress a false estimate 
of such risks, or tending to give the im- 
pression that they are absent, when in reality 
they are existent. I have no sympathy with 
any efforts to exaggerate such risks, efforts 
which have not been wanting, indeed, as is 
well known. The fire risk, as well as the 
personal risk, involved in electric work is 
present in a greater or less degree, in accord- 
ance with the perfection of the work 
of installation and maintenance, the pro- 
vision of the proper safeguards, and selection 
of the best conditions. 

These are matters which are, every day, 
of growing importance in all the electric 
industries, not even excepting telephonie 
systems and other such work, which, if 
badly arranged and not properly maintained, 
may Cause crosses due to falling wires, etc., 
to become sources of danger, trouble and 
annoyance in the distribution of lighting or 
other currents. There is one fact which is 
of the greatest importance in this connection, 
and it is that safe installation means, also, 
good service. There can be no question that 
the risk to life from shocks, even with bad 
work, would be removed by not using high 
potential currents, as they are called; 
either alternating or direct. There can be 
no question, also, that a shock obtained 
from certain characters of current, such as 
an allernating current, is much less safe 
than in the case of continuous currents of 
equivalent pressures. Nevertheless, 1 am 
just as firmly convinced that the fire risk is 
very much less with alternating than 
with continuous currents of equivalent 
potential, assuming the work of installation 
equally good. The fact that it is difticult to 
sustain an arc, or rather that it is easy to 
select conditions which will prevent arcs 
forming with the alternating system, as 
compared with the continuous current sys- 
tems of much less potential, is greatly in 
favor of the former. Hence, switches, fuses, 
bad joints, ruptured wires, are much less 
liable to arc and incur risk of fire with 
alternating than with continuous currents. 
Would it be possible to work successfully, 
using only low potential currents of either 
character? Would we be able to utilize 
water powers for lighting, without employ- 
ing pressure of potential sufficient to convey 
the energy to a distance over a conductor of 
moderate or nonprobibitive cost? In most 
cases we would certainly not be so able. 
Again, to utilize water frontage for cheap 
coal supply, and to employ compound con- 
densing engines, to ensure small running 
expenses by massing the machinery at one 
station, to make use of railroad facilities, 
etc.; in short, to work under the most advan- 
tugeous operative and economical conditions, 
we must convey electrical energy by moder- 
ately high electric pressures, so as to avoid 
prohibitive losses or prohibitive cost of con- 
ducting wires. If ever our great natural 
resources in water power are to be devel- 
oped and utilized, it will be by the employ- 
ment of comparatively great electrical 
pressures for conveyance of energy to 
distant points. If great saving of cost of fuel 
and other expenses in operating one large 
steam plant, instead of a number of separate 
plants with their attendant risks, in large 
cities, is an object worth seeking, it will be 
found in the conveyance of electric energy 
at fairly high pressures. It must not be 
forgotten in this connection that even with 
very low pressure currents, safety from fire 
risk is only to be secured by careful con- 
struction and supervision, and that risk of 
fire often involves personal risk. Subway and 
underground conductors have caused man- 
hole explosions, with both low and high 
potential currents. Such accidents are 
generally explained by accumulations of 
coal gas formed in the manhole and subse- 





quently fired by the electric are or spark of 
aleak. This may be and probably is suffi- 
cient explanation, but another may be given 
—the evidence oi the possible correctness of 
which I have witnessed. A heavy leak or 
overheating occurring at some point of the 
conductors near the manhole, may generate 
directly a large volume of inflammable gas 
from the distillation of asphaltum or other 
substance used as an insulator, and this.gas, 
mixing with the air of the manhole, may be 
easily tired by the heat of an arc or spark 
subsequently to its production, and cause a 
violent explosion. The remedy is thorough 
and continuous ventilation of the spaces in 
the manhole and subway. An instance of a 
storage battery car being wrecked, from a 
similar cause, is on record. In this case the 
battery conductors were probably overheated 
by ashort circuit and filled the compart- 
ment in which the batteries were with in- 
flammable gases, and the further heating 
fired the mixture, the result being a violent 
explosion, which greatly damaged the car. 
Such accidents always involve personal 
risks, and are to be prevented by simple 
means properly applied. 

But the popular mind is so used to gas 
explosions that the newspapers have only a 
few lines to devote to them, while an acci- 
dent in which an electric shock is obtained, 
although it has taken place through disre- 
gard of some simple precaution, is more 
than likely to be copiously provided with 
head lines and harrowing details. I even 
find one of the journals, whose name states 
its scientific character, attributing both the 
Lynn and Boston fires to electric wires. 
There is on exhibition at Lynn asa curiosity, 
the oil stove which caused the fire, and inquiry 
into the case of the Boston firehas, so far as 
I can learn, rather tended to discredit the 
theory than to confirm it. Notwithstanding 
these facts, it is true that under faulty con- 
ditions of lines or plant, fires may arise, and 
hitherto have arisen, traceable directly to 
the heating effects of electric currents. 
Perhaps if the accidents which happen serve 
to enforce the fact that the best work, the 
most thorough provision for emergencies, 
and careful consideration of details of elec- 
tric work will be requisite to secure proper 
safety in the electrical field as in other 
clases of work, their mission will be fulfilled. 
Severe and inconsiderate as has been the 
dealing with the wire question by the au- 
thorities in New York City, yet it cannot be 
denied that the condition of the overhead 
circuits there had been,in the past few years, 
going from very bad to much worse. In 
many cases considerations of safe working 
would seem to have been neglected in the 
competition for business. The lines of four 
or five different companies competing in 
the same territory might be found, the re- 
sult of this condition being, without doubt, 
to enormously increase the risks. There 
have been hints of the coupling up of dy- 
namos in series, and so increasing the 
potential of lines already worked at too high 
pressures in relation to their condition of 
insulation, and to the placing of the lamps or 
other work supplied from such lines. Along 
with this we find the air full of telephone, 
telegraph and signal wires, of various sorts, 
pone too secure from rusting out or break- 
ing. Many of these latter wires could, no 
doubt, be easily buried underground with 
advantage to the service, but it is certain that 
to attempt to bury the electric light wires in 
a hasty, ill-considered fashion, merely for the 
sake of getting rid of overhead lines, would 
be productive of no good results, either in 
avoiding risks or bettering the service. The 
placing underground of very many of the 
wires now found overhead in our large cities 
is, in my opinion, a matter which must come 
in time, but it should be done carefully and 
gradually, so as to secure the best work. 
Meanwhile the re-organization of existing 
wires, the removal of unused wires or redun- 
dant wires, as where two systems or circuits 
in the same territory overlap while serving 
substantially the same purpose of supply, 
and the use of first-class insulation on the 
wires, would go far to securing safe working 
and uniformly good service. Besides all 
these precautions, and outside of them; 
wherever the conditions are and have been 
favorable to safe installation of overhead or 
underground circuits, there are to be found a 
class of appliances which are called ‘‘ Safety 
Devices,” inasmuch as it is their purpose to 
provide for abnormal conditions and remove 
risks which, with perfect working and main- 
tenance, are usually absent, but may be 
brought into existence by accident or unfore- 
seen defects. Such risks may be by outside 
interference with lines, or by lightning, by 
falling or poorly constructed signal and other 
wires upon overhead wires, by unusual wind 
or sleet storms, by failures of all kinds, as in 
the workings of lamps, switches, etc. It is 
here that the safety device is found to be 
useful. Such devices are to the electrical 
systems what check valves, overflows, traps 
and safety valves, are to the hydraulic sys- 
tems. There is, of course, no room for 
doubt that if the insulation of all parts of the 
plant, as dynamos, lines, lamps, etc., were 
maintained always at its best, and if the 
mechanical strength of lines, hangers, poles, 
etc., could be always relied upon, and further, 





if the effects of lightning induction were 
never present, there would be but little use 
for purely electrical safety appliances, such 
as those for guarding against leaks and diver- 
sions of current. To expect such perfection 
of conditions is to expect too much. A rigid 
system of frequent testing can, however, 
go far to anticipate and to discover the depart- 
ures from such safe conditions, and enable 
the disturbing conditions to be removed. 
Nevertheless, there will always remain 
opportunity for unskilled or careless hand- 
ling so altering the condition as to provoke 
trouble; there will always remain chances 
of undiscovered defects, chances of interfer- 
ence from outside. The effects of lightning 
are an important factor during the thunder- 
storm season. I am driven to conclude, 
therefore, that safety devices are, and will 
continue to be, important factors in electric 
work. The more thoroughly they are 
adapted to their intended functions, the 
greater the security, and the more extended 
their application. That system of distribu- 
tion will surely survive, which, while involv- 
ing economy of first cost and maintenance, 
at the same time secures the greater safety 
and embodies the greatest flexibility. I as- 
sume, of course, that the running economy 
is practically good in every case. 

In the very early days of arc lighting, 
with a single lamp only on a circuit, the idea 
of safety from fire or shock did not present 
itself. When such lamps began to be run in 
a series of eight or ten, or more, the need of 
an efficient cut-out was felt, so that a defective 
lamp failing to feed its carbons should not 
burn with a long arc or flame, and so involve 
risk of fire, or extinguish the other lights. 
This need was met in 1876, by Lontin, who 
used the shunt circuit to actuate a shunting 
switch around the defective lamp. The 
Brush cut-out followed, and was a decided 
improvement on Lontin. Fuller and others 
early went over the same ground. The film 
cut-out, or shunting switch, depending on a 
small thickness of a high resistance insula- 
tor, such as oiled paper, to prevent its clos- 
ure, which paper film is overcome by the 
difference of potential or pressure between 
the carbons when a long arc forms, was 
brought out by the writer, and later, the 
“vacuum cut-out,” a modification which 
rendered the device self-setting for repeated 
action if needed. It is scarcely necessary to 
add that spark catchers and enclosing globes 
with wire nettings, were early additions to arc 
lamps to prevent sparks reaching inflamma- 
ble material near by, and the globe also in 
addition served to diffuse the light. Current 
regulators were additions to arc nachizes, 
and acted to prevent undue current, and se- 
cure thereby not only safety, but good ser- 
vice. The fact that good service in most 
cases is assisted by appliances which ensure 
the safety, or is even dependent on them, is 
a fact which ought not to be lost sight of in 
connection with the general subject of elec- 
tric installation. 

The early installations for arc light in and 
out of buildings, were made with bare wire 
circuits, and it is a satisfaction to me to re- 
call in these days of forgetfulness of tbe 
benefits conferred by electric industries, and 
exaggeration of the dangers of properly in- 
stalled plants, a case which occurred in con- 
nection with one of the earliest commercial 
plants of the Thomson- Houston arc lights in 
1879. The machine of about eight or nine 
lights capacity, with bare wire lines; was 
put up in a large brewery in Philadelphia ; 
two arc lights lighting the stables in which 
were 30, or more, valuable horses. One 
evening a fire started in the hay-lofts in the 
story above, and where there were no lights 
of any kind used, and soon the flames and 
smoke spread to the stable room and men- 
aced the horses. The proprietor happened 
to think to start up the electric lights at this 
juncture. Their brilliant rays saved the ani- 
mals, which were removed without trouble. 
and the lights were kept burning during the 
progress of the fire. Its spread was limited 
by the efficient work of the fire department. 
The arc lamp globes were at times full of 
water, but, to the surprise of the firemen, 
the lights were not extinguished. but assisted 
them in their efforts very materially. 

As the number of arc lights placed in a 
circuit grew, the necessity for thorough insu- 
lation was appreciated ; the effort to secure 
which, for are lighting lines, has resulted in 
very great improvements being made in the 
past few years. So far as electric wires go, 
the best ‘‘ safety device” is a perfect insula- 
tion. In order that this matter shall not 
assume the condition vf a trial of strength 
between armor and armor-piercing, as in 
naval affairs, with a constant growth of both, 
the advantage always being on the side of 
armor-piercing or insulation piercing, I 
think that efforts to run more than a certain 
limited number of arc lights in series 
should be discouraged. Eighty or 100 
lights, or even more, have been run and 
could doubtless be run safely: under favor- 
able conditions, but I doubt that such condi- 
tions can be found in city work, the interfer- 
ing actions are too numerous, while the 
maintenance of good conditions would be too 
expensive. Without such good conditions, 
there would be grave dangers involved. 

It has become a practice to use incandes- 





cent lamps of low resistance in series on are 
light circuits or other constant current lines 
and much useful work is so accomplished. 
Here, again, safety from fire risk depends on 
certain safety devices, the most important of 
which is the shunt-forming device, when the 
carbon lamp conductor breaks. A number 
of very simple and effective devices are em. 
ployed for this shunting action. - Without 
such devices the tendency to arcing would 
be very great It is advisable also uot to 
rely on avy one device alone for this pur. 
pose, especially if the lights are uséd indoors, 
Here the film cut-outs may supplement the 
action of a shunting device operated by the 
heat of an arc set up when the lamp carbon 
becomes discontinuous. These latter are the 
fusing cut-outs, twisted wire cut-outs, and 
others which connect the lamp wires together 
in the lamp, and so form a complete shunt. 
Other forms exist, notably the third wire 
cut-out, acting by diversion of current from 
the arc to a third or intermediate wire be- 
tween the lamp conductors. 

As in the case of the other devices 
mentioned, the perfection of operation of 
one, or a combination of several of these 
shunting contrivances, conduces not only 
to uniform service but to absence of risk. Ab- 
solute cut-off switches are now in com. 
mon, if not in universal, use to cut-out 
loops of series circuits, and in a measure 
may,therefore, be regarded as safety devices, 
but not of an automatic character. Out- 
side of these factors just mentioned, safety 
in such circuits rests in insulation and 
maintenance, avoidance of leaks or crcsses, 
proper placing of wires and lamps, avoid- 
ance of partial contacts or partial ruptures 
of the circuit at joints, binding posts or 
switches. In series circuits, the main object 
is to- avoid a concentration of, or estab- 
lishment of, large differences of potential at 
points in the line where the current finds or 
can find a path ; in low potential multiple 
arc systems as used in direct incandescent 
work, the object is to avoid concentration of 
current at points where such current cannot 
find a sufficiently low resistance path. 
Hence, there are required cut-offs for current 
when excessive in any part of the system. 
Short-circuits of accidental character must 
be provided against. If the safeguards are 
not ample, a more potent fire producer than 
a short-circuited section of an extended mul- 
tiple arc system is hard to find. Take out 
your fuse wires and replace them: with cop- 
per wires, a practice, instances of which 
were not difficult to find in times past, and 
a short-circuit may quickly heat a long line 
of wire in a building, so as to set fire to the 
insulation of the wire and surrounding wocd 
work. The fusible wire cut-out, if properly 
made and used, is an effective preventive of 
such risks, though magnetic cut-offs are pre 
ferred by some, though more expensive. 
The magnetic cut-offs, which are simply 
open-circuiting switches, controlled by mag- 
nets in the branch or line so as to open it on 
excessive current, have the advantages of 
promptness, avoidance of the scattering 
about of fused metal, and can be reset with 
out apy renewal of material, so differing 
from the case of a fuse wire. Another risk 
in such systems is that of creeping of cu 
rent from main to main over moist surfaces, 
or partial conductors, in amount insufficient 
to blow a fuse, but sufficient to convert 
enough energy into heat to set a fire. 
Good water-proof insulation of wires avoids 
this risk if the insulation remains intact. 1 
consider the plan of running the two branch 
wires, excepting the larger ones of the sys- 
tem, near together or close together, as ex- 
cellent in avoiding this risk, provided the 
wires are encased in insulation and covered 
in, or run in atube. In case of a leak from 
main to main, the more quickly the fuses 
blow, the better, and the proximity of the 
wires assists this speedy action, while be- 
tween the wires there is not at any time 
enough combustible matter to set afire by the 
short-circuit. Enclosure in a tube effectu- 
ally shuts off possibility of flame reaching 
combustible matter before the fuse blows. 
This does not apply to the heavier mains, 
capable of carrying thousands of amperes, 
so well as it does to the smaller branches. I 
am glad to note here that the tube or conduit 
system appears to be well worked out for 
inside wiring by the Interior Electrical Con- 
duit Company: 

Another thing to be avoided in extended 
systems of multiple are work is grounding 
or leakage to ground of current over resist- 
ing surfaces or materials. The tube system 
is useful here as well, and the placing of two 
wires at difference of potential, near to- 
gether, assists somewhat, but does not en- 
tirely remove liability of grounding. Test- 
ing for grounds in the system, taken in sec- 
tions, is the proper procedure, although this 
does not provide against all suddenly formed 
leaks. It may be argued that in this case 
two grounds are necessary to cause a leak, 
one on each side of the system, and this is 
true ; but in very extended systems of over- 
head work, more or less general leak exists 
which may provide sufficient current to feed, 
as it were, a local leak to ground from either 
main. 

Let us now deal with what is called the 
alternating, or induction system of supply, 
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ip which the local, or house mains, are sep- 
arate from the primary mains, and of much 
lower potential. For lighting purposes the 
system is very flexible, and enables distance 
to be overcome. The secondary circuit is, 
or should be, entirely out of connection with 
the primary mains of high potential, and the 
potential differences of the secondary circuit 
may be so low as to be incapable of giving 
a severe Shock under the conditions of use, 
and to be almost incapable of setting afire, 
on account of the abseuce of arc-forming 
tendencies. This is, indeed, an important 
factor in alternating current work, and con- 
duces to the perfect working of switches and 
cut-outs, and the prevention of diversion to 
ground. Good work is all that is needed in 
this case to abolish all risks, if we leave out 
the main high potential current. The local 
line is unaffected by leaks or grounds at 
other parts of the system, and is, therefore, 
in this respect, in a better condition than is 
found with the consumer’s lines in any direct 
system of supply. On the other hand, all 
the cases in which persons have received a 
shock from an alternating current of 1,000 
volts or upwards without being killed, are 
fortunate accidents, for there cannot be the 
slightest doubt that such current can and 
will kill under conditions favorable to its 
passage through the body. There are many 
cases of severe shocks having been obtained 
from such currents without permanent in- 
jury. On the other hand, there is a suffi- 
cient number of fatalities on record to sus- 
tain the position taken. The risks with 
higher than 1,000 volts alternating current 
are, of course, greater. It must not be for- 
gotten, in this connection, that the actual 
potential differences in an alternating cur- 
rent of 1,000 volts are higher than that fig- 
ure, and may be, at every wave, upwards of 
twice as much. This confers on such cur- 
rents an actual and measurable striking dis- 
tance between the two mains. As with arc 
lighting lines, the main or primary wires, if 
overhead require to be kept thoroughly in- 
sulated and free from leaks to ground. The 
covering for the wire should be capable of 
resisting moisture, and the wire used be 
strong enough to prevent any possible break- 
ie. If the primary wires break and come 
down, they are still kept charged from the 
lynamo, which is not always the case with 
ire light lines. If, however, the insulation 
s strong and perfectly good, the risk to life 
s small in such cases. There is one fact I 
vish to impress, however, and it is, that, 
vith a perfectly insulated set of alternating 
primary maios feeding transformers, there 
still remains the static capacity of the line 
yr cables and transformers, and this may be 
f an amount sufficient, if a person is 
grounded and touching the primary line, 
ininsulated, to give a severe if not a fatal 
shock. This inductive shock or discharge 
is, of course, far mure pronounced with or- 
dinary underground conductors than with 
ierial lines, and increases with the size and 
number of transformers and the extent of 
the line. It also increases as the voltage of 
the primary line is increased. Hence, it is 
quite important that no leak or connection 
exist between the primary line and a sec- 
ondary in such system, or otherwise there 
may be a transfer of potentials of the pri- 
mary line to the secondary so as to involve 
risk of shock to the consumer, or risk of fire 
from leaks to ground indoors. It will not 
do to say that such connections do not often 
form, for they may form from defects in 
construction, from moisture, and particu- 
larly from lightning discharges. A person 
standing on a damp floor, leaning on a steam 
radiator, touching a gas pipe grounded, or 
in other ways, may, if he handles or touches 
the secondary line at any part of it, be in 
peril of severe, if not fatal, shock. What 
was without this condition a most harmless 
local line, becomes most dangerous. 

The writer early recognized this danger, 
and felt that unless it was provided for, the 
induction system was not advisable for gen- 
eral use, As a consequence, the expedients 
of grounding the secondary, or of surround- 
ing the secondary by a grounded sheath, or 
of cutting off absolutely by automatic means 
the local line when connected with the main 
line, or of automatic grounding of the sec- 
ondary by insulating films or spaces which 
are punctured or overcome by the potential 
of the primary when connected with the 
secondary, were devised as safety devices. 
The grounding of the secondary is the most 
simple and effective if good grounds be 
made. It must, however, be done with cer- 
tain precautions to insure the best results. 

The second expedient of a grounded me- 
tallic sheath between the primary and sec- 
ondary is persistently called ‘‘ Kent’s sheath” 
when alluded to by our English cousins, de- 
spite the fact that it is American in its origin. 
It is effective as a protector, as it carries to 
ground any discharge leaving the primary 
before it reaches the secondary. The sheath 
is easily made by placing a somewhat open 
wrapping around either the primary coil or 
the secondary coil of the transformer made 
of flat metallic ribbon or insulated wire, 
the ends of which are grounded when in 
use. The course taken by the wrapping is 
around the wire of the coils at right angles 
to its direction of winding. The automatic 





absolute cutting off of the connection be- 
tween the transtormer coils is also effective, 
and has undergone several modifications 
in other hands. The last protective device 
mentioned above leaves the secondary insu- 
lated from the ground until a contact or leak 
from the primary takes place, when an au- 
tomatic ground is made. One of the forms 
consists in the interposition between the 
ground and the secondary coil or line of a 
film cut-out, or thin paper film between two 
metal buttons pressed together, one button 
connected with the ground, the other with 
the transformer secondary. This device is 
very effective in securing a safety ground 
connection of the secondary when the pri- 
mary leaks to it. A well constructed trans- 
former properly installed will not, except 
by accident, lose its insulation between pri- 
mary and secundary, and such insulation 
should always be many times that otherwise 
requisite, so as to have a margin of safety ; 
but the safety device is none the less a neces- 
"— in its use. 

consider that a properly arranged double 
wire cable, well insulated, constituting the 
primary line, laid in ventilated pipes under- 
ground, transformers convected therewith, 
also enclosed in a grounded metal case, as in 
the cellar of a building, a secondary line of 
low potential, grounded, or provided with 
safety devices as mentioned, embodies as 
safe a system of incandescent electric light 
distribution as can be devised, both as to risk 
to life and danger of fire. It ensures com- 
plete safety to all the consumers, and to each 
one individually. lt enables long distance 
work to be undertaken, and allows low volt- 
age lainps to be used with their increased 
economy. The risks are confined to the 
electric station and the primary lines, whiclf 
should be handled by men who know their 
business. The non-commutation of the cur- 
rent at the generators is another advantage, 
of course. The disturbing influences, which 
in the best organized plant may be intro- 
duced by lightning, are serious and some- 
times destructive. It is not that the lines 
are struck by lightning in causing such 
troubles, but the mere inductive current or 
discharge from a flash of lightning is quite 
sufficient. It puts upon the line potentials 
of many thousands of volts and tends to 
break down insulation everywhere. Light- 
ning arresters are therefore important safety 
devices in more senses than one. They save 
the machines in the station and the apparatus 
outside. In the alternating system they 
save from puncture the insulation between 
primary and secondary coils of transformers 
and between the turns of the primary coils 
itself. Every plant, then, should, if subject 
to lightning induction, be provided with 
efficient lightning arresters or dischergers. 

A discussion of this general subject, how- 
ever brief and necessarily restricted in 
scope, would be very incomplete without 
allusion to the subject of contact with tele- 
phone or —— wires with electric light 
conductors. Underground and in conduits 
such contacts could not easily occur though 
leak might readily take place between light- 
ning conductors and other wires. In any 
case, there is a risk of such wires carrying 
current into buildings or to positions bring- 
ing about shocks to persons, thus involving 
risk of fire or danger to life, or both. As a 
consequence a set of safety devices have 
been brought out under various names 
whose purpose is to cut off dangerous cur- 
rents when they reach or traverse lines, such 
as those of the telephone or the telegraph. 
It is my opinion that in cities the provision 
of approved devices of this kind should be 
compulsory. Most of those which I have 
seen are not well enough designed or made 
to be perfectly relied upon, but are much 
better than nothing and may possibly suffice. 
Such apparatus, however, should be made 
so as to be perfectly reliable and undergo a 
regular inspection. Mere fuses, even if made 
long, are not enough. There should be 
placed in ever circuit liable to contact with 
lightning or such like conductors and at a 
place in the circuit where it enters a build- 
ing, a protective device which, to be com- 
plete, should shunt or absolutely cut off the 
section of wire indvors, or ground the same 
in case of abnormal current on the wire or 
abnormal potential. 

There is much more to be said on this 
subject, and Iam conscious of only having 
touched upon certain important matters in 
this paper. If I have succeeded in pointin 
the way to better conditions in any case, { 
shall be more than satisfied. 

To sum up briefly, safety in outside work 
means care in placing, maintaining, and in- 
sulating conductors, whether used overhead 
or below ground. This means the employ- 
ment of only good linemen, and not men 
who are ready to incur risks through a reck- 
less disregard of conditions of failure to 
comprehend. their importance. Men who 
have done telepbone or telegraph line work 
are not necessarily prepared to undertake 
electric light and such other work with the 
best success. Safety in inside work méans,: 
primarily if admissable, separation of the 
inside circuit absolutely from the general 
supply mains, and in any case it means. that. 
good, careful workmanship .is:requisite, and 





that the employment of safety devices, amply 


sufticient to do the work required of them in 
case of accident, is imperative. 

Safety from currett entering buildings 
upon telephone, telegraph and other wires, 
means first, a more systematic placing of 
such lines apart from electric mains, whether 
above ground or below, guard wires and in- 
sulated wire for such lines, stronger wire. 
especially for telephones, and the employ- 
ment of safety devices in case of accidental 
leaks or crosses occurring with electric 
mains, of either low or high potentials, and 
a periodical inspection by proper officers. 
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Carbon Tests. 





BY E. F. PECK, BEFORE THE NATIONAL 
ELECTRIC LIGHT CONVENTION, FEBRU- 
Ary 11-14, 1890. 





The first electric light of ~~ consequence 
was used by Sir Humphrey Davy, in 1810. 
He had discovered that when the two termi- 
nals of a charged electric circuit were 
separated a short distance, an electric spark 
would pass between these terminals by evap- 
orizing the material of which the electrodes 
were composed, and the vapor thus pro 
duced would continue to carry the current 
between the electrodes, and that these vapors 
together with the highly incandescent solid 
ends of the electrodes would emit a powerful 
light. The vaporized material bridging the 
space between the terminals of the electric 
circuit he denominated the electric arc, for 
the resson that these vapors would pass ip a 
curved path between the two electrodes. Sir 
Humphrey Davy demonstrated this interest- 
ing phenomenon by using a great variety of 
material for the electrodes, and he found 
that the most brilliant effects were produced 
when the electrodes were made of carbons. 
The carbon used by him was a charcoal 
made of various woods. It was found, how- 
ever, that the charcoal, from whatever wood 
it was made, always had a considerable elec- 
trical resistance, and was so rapidly con- 
sumed that it could not be used for the 
production of are lights for practical pur 
poses, such as general illumination. Other 
electricians took hold of Sir Humphrey 
Davy’s discovery, and their efforts were 
directed towards the discovery of ma- 
terials for the production of electrodes of 
reater durability and better conductivity. 
it was finally discovered that carbon de- 
posited in the neck of gas retorts possessed a 
higher degree of conductivity and was ex- 
ceedingly hard, and, therefore, would be very 
durable when used as electrodes for arc 
lights. Rods or pencils of this gas retort 
carbon were made and shaped at great ex- 
pense and trouble, and they were found to 
be excellent substitutes for the charcoal 
electrodes, still these gas retort carbons could 
never be used on a large scale for the reason 
that they could be shaped to the required 
form only at a very great expense, being 
exceedingly hard. ‘ 

The next step in the improvement of car- 
bon electrodes for arc lamps was made in 
1842, when Bunsen invented what he called 
the ‘‘ Plastic” carbon as the negative elec- 
trode of his battery. This carbon electrode 
was made of various mixtures of powdered 
charcoal, molasses, sugar, etc. It could be 
shaped to any desired form and was made 
by Bunsen in the shape of hollow cylinders 
and flat plates. When it was found that 
this carbon electrode could be used to ad 
vantage for the production of electric arc 
lights, it was at once substituted for the gas 
carbon. This substitution was not a uni- 
versal one, for as late as 1873 and 1874, Pro- 
fessor Tindall was in the habit of using gas 
retort carbons in the production of electric 
are lights, although he complained bitterly 
to his audiences that the production of his 
carbon electrodes involved great expense 
and trouble. The carbons burned at the 
Centennial Exposition in 1876 were of this 
material, but we have no date of their life or 
resistance. They were made by Carré, of 
France, and the current was from a Gramme 
machine. From 1843, when Bunsen invented 
this ‘* Plastic” or moulded carbon, to 1879, 
many inventors of this country and Europe 
tried to improve on his discovery. Their 
chief object was to produce a carbon of 
greater and more uniform density and of 
higher conductivity. The English patents 
were especially numerous during this period, 
and their mixture in the more enlightened 
state of the art seem very ludicrous. Though 
some labored at the problem nearly 15 years, 
on the whole no great improvement was 
made. .This poverty of result was largely 
due to the fact that the dynamo apparatus 
of the day was unknown. All arc lights 
were produced by currents generated by 
batteries. The modern are lamp with its 
simple but effective mechanism was un- 
known. The arc light was only a curjous 
laboratory plaything generated expensively, 
and burned disadvantageously. The proper 
experimental condition to enable an inventor 
.to produce good carbons did not exist, and 
the financial stimulus of commercial de- 
mands was wholly absent. The modern arc 
light carbon of commerce is hardly ten years 
old. It became a necessity as soon as the 
modern dynamo apparatus was completed; 





and commercial lighting by electricity was 
seen to be coming in the near future. The 
problem may be said to have been under- 
taken in 1878. The first point was to dis- 
cover crude carbon that was both pure and 
cheap. At the suggestion of Mr. Fayette 
Brown, of Cleveland, Ohio, his son, Mr. A. 

E. Brown, then experimenting for the Brush 
Electric Company, tried residue from petro- 
leum. Careful experiment proved this to be 
the long sought for crude material, nor have 
the investigations of the past ten years found 
any better. The next point was to manu- 
facture carbons of the requisite quality. 

Nearly three years later the Brush carbon 
was produced. The first cost of these was 
very high and the demand smal]. Where 
carbons are now sold by the hundred thou- 
sand, they were then sold by the dozen. Like 
most new articles the process of manufacture 
was round-about and tedious, consequently 

both the cost and market price of carbons 
ten years ago was very high ; the first car- 

bons selling as high as $125 per 1,000. I 

cannot learn that apy tests were made of 
these carbons for resistance, brilliancy or 

even exact life. In those days manufac- 

turers were well satisfied if they could make 

carbons that would burn fairly well, and 

gave other considerations very little thought 

because they were relatively very unimpor- 

tant. Besides Mr. Brush and his associates, 

there were several others in different parts of 

the country working at the carbon business 

on different lines. At Ansonia, Conn., the 

Messrs. Wallace were experimenting with 

forced carbons with much success, follow- 

ing the process of Carré, of France. This 

carbon was very dense and hard, and when 
sounded gave forth a ring almost like a bell. 

Not to mention many others, Mr. Thomp- 
son, of Newark, N. J., was also in the field, 

but clinging to gas retort carbons for bis 
crude material, did not meet with the suc- 
cess achieved by his competitors. Since 
those early days of experimental work, man- 
ufacturers have paid special attention to re- 
ducing the cost, lowering the resistance, and 
increasing the brilliancy and life of the car- 
bon. Early in the spring of 1889, at the 
suggestion of a representative of one of the 
large carbon manufacturers, I decided to 
base a year’s contract for carbons on the 
comparative test of the best known carbons 
in the market. 1 made two or three tests, 
taking into consideration simply the life and 
resistance of the carbons as adapted to the 
system of lighting we were using. The tests 
were rather crude, and not made for the 
purpose of booming any particular carbon, 
but to satisfy myself as to what carbon 1 
could best afford to burn. ‘he final test 
was made with a group of Thomson-Houston 
lamps on a six and one-half ampere circuit ; 
two sets of carbons of each make were 
placed in the lamps, and each lamp adjusted 
to the lowest point a quiet arc could be 
maintained. A record was made of the time 
of starting each lamp, and they were then 
allowed to burn; all the lamps had cut 
themselves out automatically by the burning 
out of the carbons. The electro-motive force 
at the terminals of each lamp was then re- 
corded at intervals of half an hour through 
the day. The result of the test stated briefly 


was as follows : 
. 1&2 3&4 5&6 7&8 9&10 11412 
Avg E.M.F...... 42.28 42.78 47.16 48.37 47.76 49.66 


Avg. inch. brnd. 

per hour...... 1.28 1.46 1.44 1.57 1.72 1.69 

As will be seen by this table, there was a 
difference of 7.43 volts, or a saving of about 
15 per cent. in the E. M. F. of the best over 
the poorest carbon tested, and a difference 
in life of .49 inch per hour, or a saving of 29 
per cent. In a station burning 1,000 arc 
lamps, this means a saving of 64.78 electrical 
horse-power, without considering the saving 
in carbons. The figures given above show 
very plainly the importance of such tests, 
and I would recommend that superintendents 
and managers of central lighting stations 
give this matter their consideration before 
adopting any special make of carbons. 


Nine Years With the Are Lamp. 
BY M. D. LAW, OF PHILADELPHIA. 








In being honored with an invitation to 
read a second paper before the National 
Electric Light Association, I cannot help but 
feel that there were points of interest to some 
of you in 7 other paper presented at the 
Niagara Falls Convention. The subject of 
this paper is one that is of interest not only 
to every central station man, but also to 
those who handle arc lights in isolated 
plants ; and if I can give you but one point 
that is of value, I shall feel amply repaid for 
my labor. There are a large number of 
irregularities in arc lamps that can be reme- 
died by a judicious study of their actions, 
and, after the cause of their trouble has been 
found, it should be remedied even if the 
lamp has to be rebuilt. 

In order to find the special trouble that 
arc lamps are subject to, a careful record 
should be kept of each and every lamp. To 
do this give each lamp its individual num 
ber, which should be firmly attached to the 
lamp box and never removed, then by the 
use of a numbered book, allowing @ page 
for each lamp, a record may be_ kept of -all 








16 


ELECTRICAL REVIEW 


February 22, 1890 








lamps, where they are, when changed, with 
the kind and amount of repairs. 

This method of keeping a lamp record 
allows of finding the peculiar trouble that 
the lamp is subject to, and the remedy can 
then be applied, preventing any further 
trouble untit the washers, clutches, rods or 
bushings, have to be removed. If a lamp is 
continually being changed for the same 
cause, there is some one thing that is radi- 
cally wrong, which is causing the trouble, 
this should be found and rectified ; for in- 
stance, a lamp may work perfectly on the 
test rack, but, after being in use for a short 
time, would have to be changed for drop- 
ping. If from the records of that lamp this 
is found to be its general complaint, then 
look for the trouble, if a Brush lamp, in the 
winding—that is, there may not be the 
proper resistance of wire on the magnets, or 
there is too great a difference in resistance 
between them, which should not be more 
than one ohm or the result is a side puller. 

The resistance of the magnets should be 
kept as near as possible to 85 ohms; never 
allow more than three olms variation from 
that amount, 

Binding of the mechanism, large washers, 
or too high adjustment of the arc, will cause 
dropping ; in hunting for the cause of this 
trouble in the Brush lamp, I found that, 
with proper construction, it could be made 
to work without dash pot or spring, better 
than the old style with dash pot and spring. 

I assume that in a differential magnet 
there must be a point of equilibrium between 
the two magnetisms, and that, if the cores 
were accurately suspended at the center of 
this point, any veration of current would 
effect the core quicker if so suspended than 
if it was forced to or from that point by a 
spring. This I have found to be the fact. 
‘Then by making the lamps so that the core 
could be adjusted to or from the center of 
magnetism and get the proper separation of 
the carbons at that point, would effectually 
prevent dropping of the carbon rods; and 
after a Brush lamp is once adjusted in this 
manner, it will not get out of adjustment 
until the washers are worn too large. This 
can be done without glycerine being used in 
the rods, which is a great source of trouble. 

Any point wherein expense is saved in the 
Brush lamp is in the winding of the cut-out 
magnet. 

Divide the magnet in two parts by an 
extra fibre head, and then by winding the 
fine wire at the top, with a resistance of 15 
ohms, and the coarse wire can then be wound 
on at the bottom, allowing the end to make 
connection with the cut-out armature at 
least one-half an inch from the head of the 
magnet, this will reduce the chances of burn- 
ing out, if there is a bad contact when the 
lamp cuts out, even if it does burn out, only 
one wire will have to be removed. 

If the following rules are strictly adhered 
to in the putting together of a Brush lamp, 
it will be found to burn correctly with but 
little adjusting : 

See that the device carrying the lower 
carbon holder is parallel with the side rods ; 
also that the screws, etc., at its base work 
freely, and allow it sufficient lateral motion 
in all directions to affect the adjustment for 
which this device is provided. 

See that the lower carbon holder is in line 
with its support, or the carbons will not 
center. 

See that the brass tube carrying the upper 
carbon holder is straight, smooth, and free 
from small or flat places, and that it moves 
freely in its bushings, which should not be 
too loose, as this will allow the carbon too 
much lateral motion, and liable to slip past 
or wedge. 

See that the upper carbon holder is in line 
with the rod. 

This last adjustment is very important, 
and is made by clamping a steel rod of the 
same size as the carbons to be used in the 
holder, and revolving it between the thumb 
and the finger, noting whether the lower end 
of the testing rod revolves on its own axis or 
‘*wabbles”; in the latter case, push the 
holder up to the lamp box, and, by means 
of the testing rod, bend it slightly in the 
proper direction to correct the error, then 
see that the carbon holder has not become 
loosened ; test again, repeating the process 
until the desired adjustment is reached. 

Examine the lifting washers which sur- 
round the carbon , See that the hole is 
counter sunk on each side, so as to make the 
available thickness of the washer where it 
touches the rod but little more than a six- 
teenth of an inch. See that the hole in the 
washer is of such a size that one side of the 
washer may be raised one-sixteenth of an 
inch fromthe horizontal floor on which it 
rests, before it clamps and commences to lift 
the rod. See that the holes in the washer 
and bushings are nicely polished. The lift- 
ing finger, designed to lift the washer, should 
move freely in its guide and get a good hold 
under the edge of the washer, and allow the 
latter to rest flat on the floor under it when 
the finger is down. In the case of double 
lamps, the lifting finger should be so ad- 
justed as to lift the second rod one-sixteenth 
of an inch ahead of the first. 

See that the movable brass parts connect- 
ing the lifting finger with the movable mag- 





net cores work freely at their joints, so that 
no binding of the parts may be possible. 

The spring which partly supports the 
magnet cores should be made of steel ‘‘ piano- 
forte wire,” +33, of an inch in diameter, 
wound closely over a mandril of such size, 
that the spring when released shall have an 
external diameter of 7 of an inch, and shall 
consist of about 88 turns of wire, exclusive 
of the hooks at the ends. 

See that all the parts of the dash pot are 
free and do not bind. Seethat the armature 
of the cut-out moves freely on its pivot; and 
when it is down its end is about one-quarter 
of an inch from the core of the cut-out mag- 
net, and when it is raised and makes contact 
with the copper wire projecting from the cut- 
out magnet, that its end comes about ,, of 
an inch from the cut-out magnet core. 

The brass spiral leading from the cut-out 
armature is not used as a spring, but as a 
resistance. It must be pulled out or pushed 
together as thecase may require, that it shall 
exert neither a lifting nor depressing influ- 
ence on the armature. 

This spiral is made of brass wire ;3$5 of 
an inch in diameter and about 30 inches 
long before being coiled. The size of this 
wire is important as it should be of just the 
right resistance, that the lamps may cut in 
ween the carbons come together ; for this 
same reason the armature is not allowed to 
come close to the core of the magnet, but 
should be made to come as close as possible 
that a better contact may be made, thus 
reducing the liability of burning out. 

The principal improvements that can be 
made in the Thomson-Houston lamp are, the 
making of the clutch of German silver or 
some more durable metal than brass, as the 
bearing point of the clutch against the rod is 
so small that it very soon wears and thus 
throws the lamp out of adjustment. When 
one of these lamps is found dropping, it can 
very often be remedied by lowering the 
adjusting nut No. 692 a trifle, when the lamp 
will again burn correctly, and, in some cases, 
this may be repeated several times without 
any other change in the lamp. 

Another great point of improvement in 
this lamp is, increasing the thickness of the 
insulations, which are too small in nearly 
every case, especially is this the case with 
those under the binding hooks at the top of 
the lamp box, which I find work excellently 
well made of porcelain. 

When the insulator in part No. 701 gives 
out, the current shunts through the cut-out 
magnet, causing what the men term “‘ cut- 
out armature magnetized,” this is a very 
important point which produces flaming and 
dropping. 

The general causes of the T.-H. lamps 
dropping are numerous, but if all the work- 
ing points move freely and without lost 
motion, it will reduce the number to the few 
following points: Badly worn spots in the 
carbon rods—this is a common fault of all 
arc lamps. The clutch or lifting spring may 
have lost their temper—these should be made 
of bright instead of black steel. Clutcharm 
bent. Clutch or carbon rod bushings may 
become worn. The adjustment nut No. 692 
may be too high, the clutch or tension 
spring may be too tight. Crooked frames, 
bent rods or rods striking the chimney, tight 
bushings, fine wire broken, dirty rods, or the 
adjustment nut No. 692 being toolow, brush 
in the bushing may be too tight or become 
corroded or burned, and the magnetizing of 
the armature before spoken of will cause the 
lamp to flame and drop. 

With the United States or Weston lamp 
the principal cause of trouble is the tripping 
from first to second set, and when this 
happens so that the second set burns first, it 
generally means a new set of contact springs 
and new magnets if the lamp burns entirely 
out of carbons ; some of the causes for trip- 
ping are, rod sticks or wants new contact 
brush, lever hook loose, rod scrapes chimney 
on first set or too much hook on first set, 
adjusting screw on long hook set too high, 
lost motion in rocker shaft. 

Causes of long arc are, platinum collar 
dirty or worn out, trip lever sticking or too 
loose, carbons not burning in proper pro- 
portion, burning holder before the carbon 
rod is down far enough to make contact with 
trip, small hook dirty, rod crooked near the 
top, weak magnet, fine wire burnt, clutch 
holder or armature sticks, rod a little thick 
at the top and brush too tight. 

Causes for dropping out are, weak magnet 
either fine or coarse, lost motion in rocker, 
stiff clutch, too much clutch, not enough 
clutch, slight nigger in coarse wire, plunger 
too stiff or too loose, plunger bent, broken or 
crooked plunger rod, bad carbons, which 
may on starting become soldered together 
and cannot lift. 

The globe holder or carbon holder of the 
arc lamp is a very much neglected part— 
that is, the insulations are not made heavy 
enough, but that the carbon dust or copper 
droppings falling over the insulations will 
give sufficient leak that a person standing on 
the ground and touching the bottom of the 
lamp may receive a very bad shock, this 
insulation should be made heavy and so 
placed that the carbon dust may not fall on 
it, as it is sometimes impossible to hang lamps 
under awnings high enough but that, whena 





person passes under them, they may be 
touched by any conductor which they may 
have in their hands. No part of the lamp 
outside of the globe should be allowed to 
have current in it. Arc lamps should be 
suspended by some perfect insulator, the 
regular porcelain insulator and hook being 
the best in our experience; this is a very 
important point and is often neglected, lamps 
being hung from an ordinary screw eye by a 
piece of wire are frequently seen, when it is 
as important that the lamp should be as well 
insulated as the balance of the circuit. Dirt 
must not be allowed to accumulate on any 
part of the lamp, rods, switches, bases and 
globes should be kept well cleaned, and all 
binding screws kept tight, the rods should 
be kept thoroughly well wiped every day 
with a clean cloth or waste, never allow 
crocus or emery to be used, as it badly wears 
the rods in the center, a better plan is if the 
rods become rough or dirty bring the lamp 
in and polish on the buffiing-wheel, which 
will allow of its being kept of an even size 
its entire length. A properly tended lump 
will need but little adjusting, but when it is 
required a regular appointed man should 
attend to it, or the lamp returned to the 
station for repairs. 

The longest record for any one lamp in a 
constant street service is three years and nine 
months, without any adjustment other than 
the ordinary cleaning by the trimmer. 

In order to get a good lamp record, no 
lamp should leave the test rack until it is 
perfect in all parts. 

The most vexatious part of the arc lamp 
is the globe, it swells the item of expense in 
spite of the utmost care, besides being a 
great source of complaint, for I never knew 
one to be well enough cleaned, but there 
would be a complaint that it was not 
polished. The fused copper dropping and 
burning onto the glass makes them look 
dirty in spite of the best cleaning. 

I have found, after a careful experiment, 
that it pays to put wire nets (which should 
be made of copper) on all globes, even for 
street lighting ; having them covered with 
wire nets, prevents pieces from falling out 
even after they are badly cracked, and if the 
globe entirely gives way, the net will prevent 
its falling on some one’s head. 

Undue heat after the carbon has burned 
close to the holder, is one of the greatest 
causes for broken globes. This can be par- 
tially overcome by leaving the globe about 
one and one-half inches from the carbon 
holder. 

In looking over the reports of former 
meetings of this Convention, it is easy to see 
that nearly all of the discussions have been 
on how to save coal; of course, this is a point 
where large money may be saved by use of 
proper boilers and settings, but the best of 
these will do no good without proper firing. 

There are many other points in the man- 
agement of an electric light station which 
are just as important, the most serious of 
these is the pay roll, as two men more than 
is necessary will cost nearly as much as a 
ton of coal per day, and 30 tons of coal per 
month would be quite a saving, and yet 
while keeping the number of men as low as 
possible, none but first-class men should be 
employed, that all work may be done ina 
first-class substantial manner. Especially 
must trimmers attend to their duty well, as 
the quality of their work dictates the amount 
of rebates to be allowed during the month. 
Another important man in this respect is the 
dynamo-man. He should give the dynamos 
the most assiduous attention, that the 
strength of the current may be kept con- 
stant, while flashings and interruptions of 
the current may be reduced to a minimum, 
for no matter how well every other depart 
ment of a station is carried on, if the cur- 
rent is allowed to vary from the standard, 
complaints will follow, and they are ex- 
pensive. ° 

There is nothing that angers a user of 
electric lights so much as to have them flash; 
it may be only one or two seconds that they 
are out. but it always seems like a much 
longer time, especially if in a crowded hall. 
Rather have the record for continuity of 
lights so good that even the gas fixtures may 
be removed; this can only be gained by close 
attention to the machines, wires and tama 

I call to mind one place that we have 
lighted continuously, without any other 
method of illumination than arc lamps, for 
over eight years, and during that time the 
lights have never been out during lighting 
hours. 

The waste in the use of carbons is a very 
important feature. These should be dealt 
out and every stump returned; the amount 
saved in laying by the four and five inch 
stumps to be used in the summer months 
will make a saving of at least 10,000 carbons 
per year for a 1,000 light station. 

At the time I first started dealing out car- 
bons and bringing in stumps, I saved on an 
average over $30 per month, and then only 
trimming about 400 lamps per day. 

A very important feature of arc light 
stations is the inside wiring and line con- 
struction which is very much neglected ; all 
inside wiring should be of best quality_of 


insulation, and run on glass or porcelain |: 


throughout their whole length. 





An arc light wire should never be con- 
cealed. 

The use of soft rubber tubing for passin 
through floors, ceilings, walls, ete., shou) 
bever be allowed, the only suitable materia} 
for such work is hard rubber tubing. 

While I am a great believer in the use of 
the best quality of insulation for line con- 
struction, yet it is not best to depend 
entirely on such insulation for safety, 

Put up the best wire there is, and then 
apply a rigid system of inspection and tests, 
not by that abomination of tests, the mag- 
neto bell. Not only should the tests be 
made on dead lines, but should be made at 
least once in two hours on all live wires, and 
when grounds or bad leaks are discovered, 
they should be immediately cleared, by that 
means preventing the second ground, which 
is the element of danger. 

I have repeatedly had lines that would 
test clear at the time of putting on circuits, 
but two hours after, solid grounds have 
veen discovered, located, and found to be 
wires broken down, hanging over the electric 
light wires and reaching down to thesidewalk, 
where they are a source of danger to every 
passer by; besides every boy that passes 
must feel of it to see if there is any elec- 
tricity in it. 

My orders are to drop all work that is not 
absolutely necessary to clear grounds. 

In Philadelphia we receive great help 
from the electrical bureau of the city, by 
their promptly reporting all wires that are 
down on us. 

All lines should be cut by one man, who 
is especially instructed and detailed for that 
work, as then you are enabled to pick out a 
thoroughly reliable man and drill him in the 
work that he is to do, then, by never allow- 
ing a circuit to be opened, and teaching all 
men to never depend on any insulation but 
to treat all wires and lamps as if they were 
charged with an electric light current, dan- 
gers to employés will be reduced to a mini- 
mum. 

——too——" 
GENERAL NEWS. 


The New Jersey Telephone Company 
recently decided to continue its wires from 
Plainfield to Bound Brook, Finderene and 
other adjacent towns, whose residents have 
been clamoring for telephone service for 
years. The work of extending the line was 
progressing rapidly when a farmer who 
owns a wide tract of Jand through which the 
company wants a right of way, refused to 
allow a post-hole to be dug on his land, unless 
the company paid him a bonus of $500. 
The matter will be carried into the courts. 

Judge Taft, of the Superior Court, of 
Cincinnati, has decided the case of the Tele- 
phone Conipany against the Mount Auburn 
Electric Street R. R. Company. The tele- 
phone company asked for an injunction re- 
straining the defendants from using thesingle 
trolley system, on the ground that such use 
interfered with the operation of tele; hone 


wires. The court decided in favor of the tele- 
phone company, granting the injunction, but 
allowing the strect railway company six 
months in whieh to make necessary changes. 


In the London Electrical Engineer we 
note that the laying of the Ferranti mains 
from Deptford to London is about to be 
begun, and that the work will take about 
nine weeks to accomplish, We would 
direct the attention of a New York con- 
temporary, which announces itself as ‘‘the 
electrical paper of the future,” to this piece 
of information. A short time ago our con- 
temporary published a statement that the 


Ferranti mains had been working for about 
a year, carrying a current of 10,000 volts 
pressure. If our contemporary is not more 
careful as to the accuracy of its information, 
it runs risk of becoming an “electrical 
paper of the past.” 


The Post Office Committee of the House 
of Representatives gave a bearing, last week, 
to Postmaster General Wanamaker, who 
presented his scheme for a government tele- 
graph system. President Norvin Green, of 
the W. U. Telegraph Company, will shortly 
appear before the committee to present an 
argument against it, and Mr. Gardiner G. 
Hubbard is-expected to follow with a state- 
ment of bis views on the subject’ “Mr. Hub- 
bard’s plan is to- have a private company 
construct an independent system of lines to 
be operated entirely by the government or 
under its immediate control. With sucha 
company to provide and maintain the neces- 
sary] ines fora fair return on the investment, 
and the government to carry on the business 
without profit (provided the work is done 
by experienced and competent operators), 

ere would seem to be promise of a success- 
ful government telegraph. 

a 
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C. R. Vincent & Company, of 15-4 
Cortlandt St., this city, filled the contract 
for 12 of the Ball engines mentioned in the 
irticle about the Brooklyn Edison station, 
by Mr. C. J. Field, in next issue of the 
ELECTRICAL REviEw. Messrs. Vincent & 
Company are the gencral Eastern agents for 
the well-known Ball automatic high-speed 
ngines. 














The Westinghouse Machine Com- 
pany, of Pittsburgh, has received 
in order through its agency at Copen- 
hagen, Denmark, for one of its auto- 
natic compound engiues. The size selected 
s 14and 24x14 ard it will be used at Koppar- 
bergs Bergslaget at Falur, near Stockholm, 
Sweden. Large numbers of these engines 
ire now being shipped to foreign countries. 


New Catalogue.-—The motor depart- 
ment of the Thomson-Houston Electric Com- 
pany has issued a very tasty catalogue contain- 
ing a number of half-tone plates showing the 
practical applications of the Thomson-Hous- 
ton motor. The cuts are made by direct 
process from photographs taken on the spot, 
so that one may judge accurately as to the 
many advantages of electricity over steam, 
where small units of power are to be distrib- 
uted over large areas. 


The Westinghouse Electric Com- 
pany’s Works, Pittsburgh, Pa., are rap- 
idly hurrying the dynamos for the Boston 
are light plant toward completion. The 
contract calls for 650 lights, for which elec- 
tricity is to be generated by 11 dynamos, 
60 lights each, of the new Westinghouse 
are light system; four machines had been 
shipped already and the others will follow 
within a few weeks. The Westinghouse 
Electric Company is also furnishing a 
new are light outfit to the United Elec- 
tric Light and Power Company, of New 
York City. Ten 125-light arc machines 
of the new alternating current system 
have been ordered, one of which has been 
shipped. The remainder will follow as soon 
as possible. 


The Metropolitan Electric Light 
Company operates a number of large 
central stations in the city of London. One 
was recently equipped with an outfit of 

4—14 and 24x14, Westinghonse compound engines. 


2-10 and 18x10, 
1—12 and 20x12, 


Another station operated in the same city 
by the same company is equipped with 
single-acting engines of English make. 
Quite a good-natured rivalry exists, of 
course, between the men who are in charge 
of these stations. Recently, the American 
engines were put through their paces by 
British experts, on behalf of the Metropol- 
itan Company, in a test lasting 12 hours 
without intermission. It was amusing to see 
the interest taken in this test by the American 
colony in London, many members of which 
spent the greater part of the day in the 
station. Even our réspected minister pleni- 
potentiary and envoy extraordinary, Mr. 
Lincoln, was on hand to see the American 
eagle properly comforted and encouraged in 
its hour of trial. Being called away on 
important business, he returned at a later 
hour, in order to make sure that American 
interests and American dignity were being 
properly upheld. The engines in question 
are running regularly under a very heavy 
service, and the experts subjected them to 
many severe tests during the day ; but they 
behaved so splendidly in all respects that the 
Englishmen were agreeably surprised. Some 
of the Americans who took such a lively 
interest in this test really know very little 
about steam engineering, but they were 
wildly enthusiastic at the way in which these 
engines upheld America’s reputation for 





good machinery in London, Already orders 


have been sent to The Westinghouse Machine 
Company at Pittsburgh for 
1—18 and 30x16, Westinghouse compound engine, 
1—14 and 24x14, - = ps 
1—10 and 18x10, ” 
1— 9 and 15x 9, ba 
for the same London station, so that it is fair 
to assume that this type of engine is giving 
satisfaction in the ‘‘ tight little isle.” 


“ “ 
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Search Light for Use in Fog or Mist. 

The steamer ‘‘ Rhode Island” has just 
been equipped with a Huntington search 
light for the purpose of locating a vessel’s 
position in the Sound when fog, mist or 
snow prevails. The ‘‘ Massachusetts,” of 
the same line, is to be equipped with a simi- 
lar light. Experiments are also being made 
with it on the Providence steamers. The 
experiments with the light show that the 
Sound fogs are generally low, and can be 
penetrated by a powerful electric light, 
especially when projected vertically. Pilots 
report having seen the projected beam of 
light 18 miles. The column of light resem- 
bles a stream of water thrown from a hose. 
Heretofore vessels have been fitted with 
search lights to throw beams horizontally so 
as to distinguish approaching danger. Pilots 
say such lights are useless in thick weather, 
as no light can penetrate a thick fox hori- 
zontally. They are worse than useless and 
blind the men in the pilot house. On the 
other hand a light projected vertically, in 
that direction in which the fog is least thick, 
will throw a loom fixing the position of the 
vessel. The instrument is made of brass 
and copper, placed on top of the pilot house, 
and worked from within, where it can be de- 
pressed to any angle. The candle-power is 


3,000. 
——_#2e_—_ 
The Bill to Regulate the Rates for 
Messages. 


Senator Cullom reported favorably iast 
week, from the Committee on Commerce 
Senator Spooner’s bill to regulate interstate 
commerce carried on by telegraph. 

The bill provides that it shall be unlawful 
to make unreasonable charges for the service ; 
to give any unreasonable preference or 
advantage to any person or firm; to enter 
into any pool for the division of receipts ; to 
give any rebate or reduction in price to any 
person, firm or corporation, not given to 
others. It is further provided that every 
telegraph company shall publish its rules 
from time to time as prescribed by the 
commission, and shall file with said com- 
mission a sworn schedule of rates. 

Failure to perform any of the require- 
ments of the act makes the company liable 
to the person injured thereby for the full 
amount of damages sustained, together 
with costs and attorney’s fee. Persons 
claiming to be damaged may make com- 
plaint to the commission or may sue in the 
United States Court. Any officer of a tele- 
yraph company violating the provisions of 
the act, or who willingly suffers or permits 
any violation, shall be deemed guilty of a 
misdemeanor, and upon conviction in a 
district court of the United States, be subject 
to a fine not exceeding $5,000 for each 
offense. 

The Interstate Commerce Commission, 
created by the act of Feb. 4, 1887, is given 
jurisdiction over telegraph companies and 
the business transacted by them, and is 
authorized to enforce the provisions of the 


act. 
— 2» e-——- 


Lincoln, Neb.—Articles of incorporation 
of the Lincoln Electric Railway Company 
were filed in the office of the register of 
deeds, last week. The territory for invasion 
covers the entire city, including West 
Lincoln and the university sites. The 
capital stock of the company is placed 
at $100,000, divided into 2,000 shares 
of $50 each. The first board will consist 
of the following gentlemen: Henry T. 
Clark, Thomas Ryan, A. M. Gardner, A. M. 
Trimble, George Downing, A. C. Ziemer 
and A. C. Ricketts. The incorporators are : 
E. H. Andrus, A. C. Ricketts, John K. 
Barr, A. C. Ziemer, Thomas Ryan and 
John 8, Reed, 





Dover, N. H.—The Consolidated Electric 
Light and Power Company, chartered in the 
Maine Legislature last winter and the New 
Hampshire Legislature last summer, has 
consolidated the electric light plants of the 
Dover Electric Company, the Great Falls 
Electric Light Company and the Rochester 
Electric Lighting Company, with headquar- 
ters in this city. The power plant is at the 
new dam below Great Falls on the Maine 
side of the river. Dover, Sawyers, South 
Berwick, Salmon Falls, North Berwick, 
Rochester, Great Falls, Berwick, Gonic ang 
East Rochester, will be lighted by this 
system. 








REME COURT 
EW, yoRx. SY Fe otha entra 
A. Roebling, as trustee, —. against Vitrite and 
Luminoid Company and William P. Chambers, as 
receiver, defendants. 

In pursuance of a decree of foreclosure and sale, 
granted by this Court, and entered in the above en- 
titled action on the 30th day of July, 1889, and in 
pursuance of further orders made by the said Court 
on the foot of said decree or judgment, and entered 
herein respectively on the 8th day of January, 1890, 
and the 2ist day of January, 1990, I, the undersigned 
referee, duly appointed in this action for such pur- 
ee . will sell at public auction, at the Real Estate 

xchange and Auction Rooms, Limited, Nos. 59 to 
61 Liberty street, in the City of New York, on the 
2ist day of February, 1890, at 12 o'clock noon of that 
day, by Richard V. Harnett, auctioneer, all and 
singular the patents and letters patent, franchises, 
liberties, rights, etc., mentioned in said decree and 
in the order entered herein on the 8th day of Jan- 
uary, 1890, and described as follows, to wit : 

Ten certain letters patent of the United States, 
issued to Alfred Swan, of Gateshead-on-Tyne, Eng- 
land, numbered respectively 263,621, 263,622, 263.623, 
264,970, 275,780, 276,924, 276,982, 282,472, 292,447, 343,- 
965, covering all the certain improvements and in- 
ventions therein claimed, and also the secret process 
for the manufacture of the material known as 
vitrite; also four certain letters tent of the 
United States nted to Nelson 8, White. and num- 
bered respectively 289,590, 301,192, 314,208, 324,530 ; 
one patent granted to Andrew B. Searles, numbered 
271,059, and an English patent granted to Henry 
Harris Lake, numbered 9,649 ; also a Belgian pat- 
ent granted to Nelson S. White, numbered 65,647 ; 
and an Italian patent, granted to said White on 
December 3d, 1884; also two trade-marks of the 
United States granted to Clinton M. Ball, numbered 
12,538 and 12,539, and also including franchises, 
prea. rights and liabilities of said Vitrite and 

uminoid Company, covered by said mortgage, ard 
also the following letters patent and inventions, to 








wit : 

Certain letters patent of the United States, issued 
to Alfred Swan, of Newcastle-on-Tyne, England, 
numbered 362,469, dated May 3d, 1887, for improve- 
ments in electric switches ; also letters patent of 
the United States, issued to Alfred Swan, numbered 
339,822, dated April 13th, 1886, and covering all in- 
ventions and improvements therein claimed ; also 
letters patent of the United States, issued to Clin- 
ton M. Ball, of Troy, New York, numbered 346,345, 
dated July 27th, 1886, and covering all inventions 
and improvements therein claimed ; and also the 
right, title and interest which the Vitrite and 
Luminoid Company had or has in and to the fol- 
lowing described patents : 


erial. 
America, 210,551; filed August 10th, 1886. 
America, 212,615; filed September 3d, 1886. 
America, 239,240; filed May 24th, 1887. 
America, yey filed June 10th, 1886. 
Austria. 644; | . <e 
‘Austria. 67.969: ¢ dated January 17th, 1886. 
America, 246,799; filed August 11th, 1887. 
Italy, 17,130; application July ist, 1884, and 

issued December 3d, 1885. 

Belgium, 65,647; dated July 15th, 1884. 

Dated January 29th, 1890. 

CHARLES DeKAY TOWNSEND. 
Cuas. H. JoHnson, Referee. 
Plaintiff's Attorney, 
5 Beekman street, N. Y. City. 

N. B.—The foregoing mentioned letters patent or 
description of same will be found at the office of 
Washington A. Roebling, 117 Liberty street, New 
York City, where the same may be inspected. > 

The foregoing sale is hereby adjourned to Feb- 
ruary 25th, 1890, at same hour and place. 

Dated New York, February 21st, 1890. 

CHARLES DEKAY TOWNSEND. 


Referee 


Large Factory Facilities. 


THE OWNERS of a large, 
modern manufacturing establish- 
ment in central New York, have 
business which occupies the plant 
for a part of the year only. They 
would be glad to undertake the 
manufacture of 


Electrical Apparatus, Dynamos, 


MOTORS 
Or any Appliances used in Electric Lighting 
or for Traction Purposes, 

for parties who may not have 
sufficient facilities for present 
orders. Capacity of the foundry, 
thirty tons of casting per day, 
which can be increased if desired. 
Machine shop well equipped with 
modern machinery and capacity 
for employing 150 to 200 men. 

This factory is exceptionally 
well located for receiving sup- 
plies and for getting low rates of 
freight both east and west. 

Correspondence addressed to 
“ELECTRIC,” care of Editor 
ELECTRICAL REVIEW, will re- 
cecive prompt attention, 

















INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
ISSUED ON FEBRUARY 11, 1889. 








420,936 Electric body battery ; Oliver 8S. Hall, 
Marion, Iowa, assignor of one-half to James M. 
Gray, same place. 

420,954 420,955 Electro-mechanical movement ; 
Samuel E. Nutting, Chicago, Ill, assignor to the 
Nutting Electric Manufacturing Company, same 
place. 

420,964 Electric vote indicator and recorder for 
legislative bodies ; William H. Robinson, Rochester, 

420,%5 Storage battery: Chas. Lorley. New York, 
N. Y.. assignor to the Anglo-American Electric 
Light Manufacturing Company, of West Virginia. 

420,984 Lightning arrester ; Geo. G. Bayne, Fre- 
mont, Neb. 

421,006 Telephone transmitter and _ receiver ; 
Hosea W. Libbey, Boston, Mass. 

421,011 Attachment for telephones ; Geo. F. New- 
land, Detroit, Mich. 

421,014 Automatic fan; William R. Polk, Jr., 
Atlanta, Ga. 

421,048 Regulator for dynamos ; Edward Hey- 
mann and Frank W. Heymann, Boston, assignors 
to James E. Maynadier, Taunton, Mass. 

421,053 Thermo-electric resistance regulator ; 
Samuel E. Nutting, Chicago, Ill., assignor to the 
eed Electric Manufacturing Company, same 
place. 

421,067 Artof making cores for electro-magnets; 
Stanley C. C. Currie, Philadelphia, Pa., assignor to 
the United Electric Improvement Company, 
Gloucester City, N. J. 

421,081 Galvanic battery; Jacob F. Mehren, 
Chicago, Ill. 

421,088 Conduit for electric cables ; William P. 
Tyler, Boston, Mass. 

421,090 Starting switch for electric motors; 
William A. Anthony, Manchester, Conn., assignor 
to the Mather Electric Company, same place. 

421,114 Switchboard ; William M. Stewart, Schen- 
ectady, N. Y. 

421,169 Electric battery ; Ernest M. G. Hewett, 
Newton, Mass., assignor by direct and mesne as- 
signments to the Safety Electric Light Company, of 
Maine. 

421,177 Safety device for electric circuits ; Her- 
mann yo Lynn, Mass., assigner to the Thomson- 
Houston Electric Company, of Connecticut. 

421,179 Cut-out. 421,180 Thermal cut-out; Ever- 
ett W. Little, New York, N. Y. 

421,18 Electric soldering iron; Willard M. 
Miner, Plainfield, N. J. 

421,193 Transmission of power by electricity ; 
Edwin W. Rice, Jr., Lynn, Mass. 

421,195 Motor for electric regulating apparatus ; 
Friedrich Ross and Asmus Franzen, Vienna, Aus- 
tria-Hungary. 

421,207 Cut-out for incandescent lamps. 421,208 
System of distribution for alternating currents ; 
Elihu Thomson, Lynn, Mass. 

421,214 Telegraphic sounder; Geo. W. White, 
Huntsville, Ala. 

421,222 Commutator for dynamos, motor, etc. ; 
Geo. H. Alton and William O. Wakefield, Lynn, 
Mass., assignors to the Thomson-Houston Com- 
pany, of Connecticut. 

421,239 Railway electric signal; Paul D. Cable, 
St. Louis, Mo. 

421,240 Thermal cut-out ; Philip Cardew, Chat- 
ham, County of Kent, assignor to Bernard Mervyn 
Drake and John Marshall Gorham, Westminster, 
England. 

421,29 Electrical spray and vapor baths; Nathan- 
iel Lyke, Williamsport, Pa. 

421,304 Trolley for electric railways. 421,305 
Overhead trolleys for electric railways ; Frank B. 
Rae, Detroit, Mich., assignor to the Detroit Elec- 
trical Works, same place. 

421,320 Collecting contact for electric machines ; 
Albert Schmid and Edward C. Means, Allegheny, 
Pa. ; said Schmid assignor to the Westinghouse 
Electric Company, Pittsburgh, Pa. 

421,334 Spring motor; James T. Wallace and 
William D. Holleman, Gould, Texas. 

421,340 Electric compound push ; John F. Wol- 
lensak, Chicago, Ill. 

421,371 Electrical communication ; James L. 
Cutler, Piketon, assignor to Joseph A. Sullivan, 
Frank O. Loveland and Guy Mallon, all of Cincin- 
nati, Ohio. 








WANTED by one of the largest firms 
of Manufacturing Electricians in Great 
Britain, particulars and details of First-Class 
Ammeters and Voltmeters of which they are 
desirous of taking up the manufacture in 
England on a royalty, or as may be other- 
wise arranged. The instruments offered 
must be of exceptional quality and design. 
Reply to X, Y., care of W. M. WILLS, 
151 Cannon Street, London, England. 


ELECTRIC SECURITIES 


EXCLUSIVELY. 
We offer For Sale, and can RECOMMEND 


Bonds, } '*‘weeing.?” | 6% 
Stocks, | t 7%, 


Preferred, 
Netting, 
STOCK OF ALL ELECTRIC LIGHT AND WELD- 
ING MANUFACTURING COMPANIES, 
Conservative investors will do well to correspond 


ith us, and learn of we have to offer. We devote 
our ‘entire attention to ELECTRICS. 


R.D. WILSON & CO., 
118 DEVONSHIRE ST., Room 21, BOSTON, 
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ARTIES about to open an electrical 

supply house in New York City, desire 

to communicate with manufacturers of elec. 
trical apparatus of all kinds. 


ELECTRICAL MEASUREMENT 
Instruments and Batteries of 
the Very Highest Grade. 
Precision and Constancy, Quality and Finish 





Address AGENCY, the Best in the World. 
Care of ELectricaL REvIEw, wee. ae” 
P. O. Box 3329, New York. THE E. S. GREELEY & CO., 





6 ano T Dey St., New YORK. 
WARY Tork —A® responsible party in 

New York to dispose of bonds on the 
Elec'ric Air Line Transportation and Musical 
Telegraphy for Concert Purposes, and for 
the World’s Fair. Vide: ELecTricaL RE- 
view, Jan. 4, 1590, and published Proceed- 
ings of the U. 8. Centennial Commission for 
1872, Appendix 3, Pages 92-3. 

Address : 


DR. C. P. HACHENBERC, 


Austin, Texas. 
CINCINNATI, 0, No. 11 HAMMOND BILD'G, 
THOS, G. SMITH, Jr., M. E. 


Steam and Electric Power Construction; Electric 
Light Plants; Consultation and Superintendence; 
Specifications furnished for first-class plants. 


ELECTRICAL CONTRACT WORK. ' 





SperryElectric Company, 


Factory 195-207 Canal Street, Chicago, IL 


MANUFACTURERS OF THE 


Improved Sperry High and Low Tension 
Systems of Arc Lighting, 


Claiming the Highest Efficiency, Relilability 
and Durability. Perfect Regulation. 




















DETAILED ESTIMATES ¥ as AND CONTRACTS TAZEN 


EQUIPMENT 
—— OF COMPLETE — 


STEAM AND ELECTRICAL PLANTS” | 
ARC AND INCANDESCENT I LIGHTING, 
CENTRAL STATIONS 
anv Ecectric Street Railways OPERATED OVER- 
HEAD, aeeuemene on ave STORAGE BATTERIES. 


anc 2a 
PHILADELPHIA. 





W.R. OSTRANDER & CO 
21, edad Se ANN ST., NEW YORE, 


Manufacturers of 


SPEAKING TUBES, WHISTLE: 
ANNUNCIAT 





EUGENE T. LYNCH, Tr. Consulting Engineer, Electric & Mechanical ‘Bells 


120 Beaadwie, New York. 





FACTORY, 








.M ‘ Kalb Avenue 

ILECTRIC @ ™, mansuaut pp rroenttiogy 

C 0 N D E H § E R Standards a Specialty Send for Illustrated 
Rooms 2 and 4, University Building, New York. Catalogue. 











ROYCE & & MAREAN, 
ELECTRICAL APPARATUS HYDRAULIC PRESSES. 


ALI VARIETIBS. 
| PUMPS, VALVES, GAUGES AND FITTINGS, 
Telegraph and Telephone Supplies, PUNCHES, SHEARS, BUFFING MACEINERY, &c. 
No. 1408 Penna. Avenue, 
ove. Wiltard’s Hote. WASHINGTON.D.0 


INSULATOR BATTERY JARS. 


210 East 43D STREET, Bonham RE CITY. 
WE ARE HEADQUARTERS. 
SHAY, STEPHENS & CO., CHICAGO. 


: PORCELAIN AND CLASS. 


al? THE WYCKOFF PIPE (0,, 














MANUFACTURERS OF 






WOODEN PIPES FOR 


UNDERGROUND ELECTRICAL WIRES. 


We have large works for creosoting Lumber, R. R. Ties, 
Telegraph Poles, &c., &. 


WILLIAMSPORT, PENN. 


* SEND FOR CATALOGUE. 





Full assortment of different sizes and qualities on BRAIDER 
» one OLs, ready for the machines, in Red, Yellow and Green 
Other colors to order. Send for Sample and Prices. 


WM. MACFARLANE & C0.,55 Mercer Street, New York. 


f.2, 971 Spring. Mill, Bergen Point, N. J. 


THE CLARK 


ARG LIGHTING SYSTEM 


Is the Safest and Most Economical in the United States. 
Manufactured by the CLARK ELECTRIC CO., 192 Broadway, N Y 



















“agement 
SELF -ACTING 
Feeds from 2, 
O ; of an inch 





‘SEND FOR. PRICES € anaes | To 
THE NEWARK MACHINE TOOL WorKS. Newark.NJ. 





EUGENE F. PHILLIPS, Presipent. W. H. SAWYER, Sec. & Exzcrrician. 


AMERICAN ELECTRICAL WORKS, 


Manufacturers of Patent Finished 


y ELECTRIC LIGHT WIRE, 


MAGNET WIRE, OFFICE & ANNUNCIATOR WIRE, 
RUBBER COVERED WIRE, LEAD ENGASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


FARADAY GABLES. 


Office and el 67 STEWART STREET., > PROVIDENCE, R. [. 


New York Office, 18 Cortlandt St., P. C. Ackerman, Agt. 
EUGENE F. PHILLIPS, Presipenr. JOHN CARROLL, Sgc’y-Treas. 


EUGENE F. PHILLIPS ELECTRICAL WORKS, LTD, 


Manufacturers of 


ELECTRIC LIGHT WIRE, 


MAGNET WIRE, OFFICE & ANNUNCIATOR WIRE, 
RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDES@ENT CORDS. 


#\\ FARADAY CABLES. 
OFFICE AND FACTORY, MONTREAL CANADA. 


st. Gabriel Locks, 


NEW YORK ELEGTRIG SUPPLY GO., 


942 Liiberty Street, New Work, 


=~ ELECTRICAL SUPPLIES o EVERY DESCRIPTION, 


ELECTRIC MOTORS FROM 44 TO 15 H. P. DYNAMOS FOR ELECTRIC LIGHTING, 


ELECTROPLATING, ELECTROTYPING, ETC., 
PRIMARY AND STORACE BATTERIES A SPECIALTY. 
Send for Illustrated Catalogue. 


STANDARD ELECTRICAL TEST INSTRUMENTS. 


Ayrton & Perry Ammeters and Voltmeters, 
Carpentier Ammeters and Voltmeters, 
Cardew Voltmeters, Electro- dynamometer, 
Queen's New Standard Laboratory Resistance Boxes, 
Queen’s New Portable Combination Testing Sets, 
Complete Outfits for Insulation Testing. 


SPECIAL ATTENTION PAID TO — AM- 
METERS AND VOLTMETERS 


JAMES W. QUEEN & (CO., 924 Chestnat Street, PHILADELPHIA 
Fuse Wire! Fuse Wire! 


Accurately Determined. Carefully Made by a new Process. For Sale by 
wo. 2. GOoOoRDoOon céw CoO., 
ELECTRIC LIGHT AND POWER SPECIALTIES, 
Send for Catalogue. 115 BROADWAY, NEW YORK. 


HIGHEST AWARD, 
PARIS 

































THE ONLY GOLD MEDAL 


Awarded for Electric Batteries. 


The Standard Open Circuit Batteries of the World, 
AND THE BEST. 
THE LECLANCHE BATTERY CO., 
149 West 18th Street, New York. 
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WIRES & CABLES 
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SAFEWI 


FOR OVER HEAD AND UNDER CROUND 
USE ADHEREING TO OLD STANDARD 
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OKONITE comPANY 

WAPOSITION yiSH 
Topay 10 FU" pop 


ELECTRICLICHT | | 
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H. A. ROGERS, | 


19 JOHN STREET, NEW YORK. 








GENERAL 














SOLE ACCENTS 
IN THE U.S. FOR ACENT 
MONCREIF’S = CELEBRATED 
SCOTCH TANITE 
D {NF 
i 
GENERAL MANUFACTURING 
A IN DD 


ELECTRICAL SUPPLIES. 


Barrows, Wrenches, Jacks, Leather Belting, Packing, Hose. 


SEND FOR ESTIMATE. 


Improved Corliss “Electric Light” 
HORIZONTAL ENGINES. 


= 
MG Py, 








The best of materials 









only are used in their 
construction, resulting 
in great durability ; 
while the ‘‘ cut-off ’’ 
@ device insures the 
& most economical use 
fof fuel yet accom- 





vq ° —_ 
=N.Yus a . plished. 


RECENT IMPROVEMENTS IN THE CONSTRUCTION OF 
THESE ENCINES PLACE THEM DECIDEDLY IN THE 
LEAD AS AN ENCINE SPECIALLY ADAPTED TO 


Electric Light Plants. 


ony 


ROOT’S NEW WATER TUBE 
STEAM BOILER. 


ABSOLUTELY SAFE, SIMPLE IN CONSTRUCTION, 
EASILY ERECTED, VERY ECONOMICAL. 





Adopted by the Electric Light Companies of Detroit, Cincinnati, 
Louisville, Columbus, St. Paul, and many others. 


ABENDROTH & ROOT MFG CO., 


28 GLIFF STREET, NEW YORK. 





BRANCHES: Boston, Chicago, Philadelphia, New Orleans. 
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EWELL BELTING CO. 


| Hartfor d, Conn. 























DXKNANUFACTURERS OF 


SHORT LAP, PURE OAK 
LEATHER BELTING. 

















| a et 


ne POS Ze Le a 


BELT FACTORY, HARTFORD, CONN. 


LIGHT DOUBLE DYNAMO BELTS 


ARE ALWAYS MADE FROM 


CENTERS OF WHOLE HIDES 


EXTRA STRETCHED. Rome Tannery, Rome, Ga. 





a 
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 #THE+EDDY + | 


AUTOMATIC ELECTRIC MOTOR 


Made in all Sizes from 2 H. P. Upwards. 























lt 1s of the Highest Efficiency, and the Quality of Material and 
Workmanship 1s Unsurpassed. 





IT IS WOUND FOR CONSTANT POTENTIAL CIRCUITS ONLY. 





Special Motors designed when necessary to suit different classes of work. 


ELECTRIC ELEVATORS, 


With Reversing Motor connected to Hoisting Machine direct. 








‘ MINING, BUILDING AND DOCK HOISTS. je 
ALL WORK GUARANTEED. 








For further information, address 


THE EDDY ELECTRIC MFC. COMPANY, 


WiINDSownN, Conn. 


NEW YORK, 33 Church St. BOSTON, tt{ Arch St. PHILADELPHIA, 506 Commerce St. 
NEW ORLEANS, 106 Carondelet St. KANSAS CITY, Rialto Building. 
DENVER, 1534 Lawrence Street. 
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Electric Motors and henerators 











MOTOR WITHOUT BASE. MOTOR WITH ADJUSTABLE BASE. 


The United States Electric Lighting Gampaty, 


[WESTINGHOUSE ELECTRIC COMPANY, Lessees.] 


EQUITABLE BUILDING, NEW YORK. 








Manufacturers of Direct Current Generators and Motors for all purposes, from 
one-eighth H. P. Fan Motor up to any size and of any Electro-Motive Force required. 


Generators and Special Motors for Travelling Cranes, Elevators and Mining 
Purposes. 


This Company will furnish apparatus of its own designs or will make Motors 
to Purchaser’s Specifications for General Power Distribution and for Electric 


Railway Cars. 


The special form of Motor made by this Company is superior in design and 
workmanship, and unequalled in efficiency. 








*{ CORRESPONDENCE SOLICITED. be 








February 22, 1890 HKLECTRICAL REVIEW 23 


"EAE; 


Thomson-Houston Eleciric Go., 


MANUFACTURERS OF 


Dynamos, Lamps and al Necessary Appliances 
DIRECT CURRENT NCANDESEN LIGHTING 















































40,000 WATT MOTOR TYPE DYNAMO. 


COMPLETE EQUIPMENTS 














EOF 


Central Stations and Isolated Plants. 
THE THOMSON-HOUSTON ELECTRIC COMPANY. 


620 Atlantic Avenue, Boston, Mass. 148 Michigan Avenue, Chicago, Ill. 


Wall and Loyd Streets, Atlanta, Ga. 115 Broadway, New York City. 
1110 Noble Street, Philadelphia, Pa. 234 Montgomery Street, San Francisco, Cal. 
215 West Fourth Street, Cincinnati, O. 403 & 405 Sibley Street, St. Paul, Minn. 


503 Delaware Street, Kansas City, Mo. 
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D. SARCENT, eeeeee _ JOHN A. BARRETT, Vic tht - ulting Electricia 
H, CUTLER, Treas FRANK A. PERRETT, Ele. tricia 


The Elektron Manufacturing Company 


79 and 81 WASHINCTON STREET, BROOKLYN, 


——_—_————— MANUFACTURERS OF 


oq PERRET ELECTRIC MOTORS AND DYNAMOS. be 


AUTOMATICALLY REGULATED. BY MEANS OF WHICH 








HIGHER EFFICIENCY, 
CLOSER RECULATION 


AND SLOWER SPEED 
Are Obtained than is Possible Otherwise. 


Unexcelled in Simplicity and Durabiltiy. quae 





THE ONLY MACHINES HAVING 


LAMINATED FIELD MAGNETS = s me 


OF SOFTEST CHARCOAL IRON, 


THE BUTLER HARD RUBBER CO., 


No. 33 MERCER STREET, NEW YORK, 





CAREFUL INVESTIGATION INVITED 








Manufacturers of Hard Rubber Goods of Every Description Including the Celebrated 


NARD RUBBER BATTERYGELLS 


MANUFACTURED UNDER KIEL’S PATENTS FOR 


STORACE AND PRIMARY BATTERIES. 


CHEAPEST AND BEST CELLS IN THE MARKET. 


Also SHEET, ROD AND TUBINC (Kiel’s Patent), for ELECTRICAL PURPOSES at REDUCED PRICES. Standard 
quality Sheet, Rod, Tubing, Insulator Hooks, Key Knobs, Switch Handles, Telephone Receivers and Battery Syringes 
constantly on hand. Hard Rubber Specialties of all kinds made to order. Send for Prices and Estimates. 


For Sale by CENTRAL ELECTRIC CO., CHICAGO, ILL. 


Dart ELectric Licht GomPaANyY, 


EXECUTIVE OFFICES, 115 BROADWAY, NEW YORK. 


AGENCIES: 
13 South 4th St., Philadelphia. 119 La Salle Street, Chicago. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 
DYNAMOS, 1 to 250 H. P. MOTORS, : to 100 H. P, 


WORKS, JERSEY CITy, N. J. 


“GC. & G.” Electric Motor Gompany, 


402 & 404 GREENWICH STREET, NEW YORK. 


ALL STANDARD SIZES OVER 6,000 NOW IN USE 


r] Pry } HT An \ aS. Vine IN THE UNITED STATES, 


-_ Runnin Sewing Machines, Eije- 
From !/s H. P. to 40 H. P. 


vators, Printing Presses, Venti- 

ae Fans, Blowers, Coffee Mills, 
NEW ENGLAND OFFICE: 148 High St., cor. Oliver, Boston. CHICAGO OFFICE: Phenix Building. 
PHILADELPHIA OFFICE; 301 Arch Street, CINCINNATI OFFICE: 165 Walnut Street. 








Polishing and Crinding Tools, 
P etc. 
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THE EVANS SYSTEM OF DRIVING DYNAMOS. 


simple ? 


Esroicient ? > 











conomicalt KHReliable? 











GIVES: SAVES: 
STEADY LICHTS, ROOM, 
Entire Control of Dynamos BELTING, 
(Can be Started and Stopped Independent of Engine.) 
PERFECT SATISFACTION POWER, 
REPAIRS. 


Wherever Used. 





THE EFFICIENCY AND POWER OF OUR SYSTEM 


DEPENDS ON THE USE OF OUR 


LOOSE FRICTION BELTS. 


= 








Address: THE EVANS 


FRIGTION 








We guarantee as much Power 
with no more pressure on the 
bearings than by common belt- 
ing. 


,85 Water Street, Boston. 











LIST OF DYNAMOS IN STOCK. 

















LIST OF DYNAMOS IN STOCK. 
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76 Market Street, 


BAI j CHICAGO, ILL, 


General Electrical Work, in all branches of 
Electrical Engineering. Oonsultation, etc. 
Correspondence confidential. TRY ME. 





THE LEHIGH VALLEY 


CREOSOTING CO. 


WORKS, PERTH AMBOY, N. J. 
Office, Foot of Washington Street, JERSEY CITY, XN. 3. 
Creosoted Lumber, Und und Conduits, Tele- 
graph Poles, Piling and Ties 





L. F. JORDAN; Patentee and General Manager. 


W. 8S. HILL, Consulting Engineer, 


“eu 


JSOHRDVDANW’S 


System of Electric Lighting for Street Railway Trains has been in perfect operation on the 
West End Street Railway in Boston for a Month. 


yumm soy aye pene 2 | 
ERS LATATATALA TESA PARBA? FG 
ari pa a 


p+ o4 34 Gt st Gt 74 





8+ 94404 1b et as! 14) 


L. F. JORDAN & CO., 133 Oliver St., Boston, Mass. 


15¢ 164174 18h i9e0F 21h | 





POND ENGINEERING CO., 


ENCINEERS AND CONTRACTORS. 


Complete Steam Plants for Electric Light and Power. 


Engines, Boilers, Furnaces, Grates, Heaters, Pum Pipe Work, Belting, etc., designed 
with special reference to the HieHEst CIENCY. 


Our Extended Experience Enables us to Guarantee Satisfaction. Send for New Illustrated Pamphlet. 
ST. LOUIS, CHICACO, KANSAS CITY AND OMAHA. 


Manufacturers 


2 254 v6¢ 274 O88 


J bogs 


POTS BPPSPBIIB PAA | 


364379389398 1011 tf 


134-14 154 Wt 17haee 198 





O0% SPARS Bt 155 HG 








57t58t59+608 Biter Bat | 





FOR PRICES, ETC., SEE OUR CATALOGUE. 
CHAS. M. WILKINS. 
TRADING AS 


PARTRIGK & GARTER, 


Manufacturers and Dealers in 


Electrical Supplies 


Sole Proprietors of the Patent Needie Annunciators, 


{14 80. SECOND ST., PHILADELPHIA, PA. 


Hstablished 1867. 


NATIONAL CARBON CO. 


FRANKLIN 8S. CARTER. E. WARD WILKINS 


18 Fulton Street, Brooklyn, E, D. 





H.B.&C. BAXTER, 














ure D 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


ELEGTRIG LIGHT GARBONS AND BATTERY MATERIAL. 
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| LOOK TO US INCANDESCENT 
FOR ELECTRICAL SUPPLIES|LIAIMIP|S 


ee mene OF EVERY DESCRIPTION. 
WIRES, CABLES, TAPE AND CORD. We Guarantee Prompt Shipments, Low Prices, and the Best of Goods, ALL KINDS OF FITTINGS. 


Southern Electrical Supply Company 


™ B23 LOCUST ST., between Sth and 9th Sts. 




















































WRITE FOR CATALOGUE. sT. LOUIS, MO 
President F / 4 
P-MINTURN SMITH = Presidenh lq afi. CHARLES TREMAINE- Treagy rer 
WILLIAM D- PERRY = Vig Prest. ae + = al JAMES W- EASTON == 


G-G-: FRELINGHUYSEN * Secretary == Electrician, 


2 JE <7 





EB seein ritaray a C45 Bro ADWAY 
om, Gia, sCLWT UI Lit — G 
Ste : COG 





H. K. THURBER, PREST. HENRY E. HAWLEY, VICE-PREST. JAMES A. TAYLOR, SECY. AND TREAS, 


1a Cortianadat Street, NWew Work. 


CONTRACTORS FOR ELECTRICAL CONSTRUCTION OF ALL KINDS. 
SPECIAL ATTENTION PAID TO LAYING UNDERGROUND, 
DEEP SEA AND AERIAL CABLES. 


STORACE BATTERY POWER FURNISHED AND MAINTAINED. 


ELECTRIC LIGHT INSTALLATIONS A SPECIALTY. 


JOHN A. SHELLY, Gen’1 Manager. 
















| “a ” = 

==. & « ° 

pe 4 _ 

#8 F 13 3 

Schenectady, N. Y. 238 3 THE BESTIN THE WORLD. 2 oy 
* ow —_————- a > 

br a Sight chamber is fitted with square window 3 &F 

MANUFACTURERS OF 228 : 4 panes, which are secured by brass end plates, 2 Be 

lass «) 29d can be removed for inspection, cleaning 4 as 

<8e 2 or repairs, at any time, while the machine is g as 

4% = running. B 32 

L2~ 3 E os: 

ASULITD WIRES, FLEXIBLE CORDS AND CABLES, 233 age 3 msnorscrumes ee | 

P08 ¢- THE WM. POWELL CO, 3 fs 

— E § @ Nos. 60,62464Plum8t., CINCINNATI, 0. 3 2 

P| Please send for Prices and Discounts, : 





Telephone, Telegraph » Electric Light. 


JAMES F. KELLY. 


BROWNLEE & CO. 


DETROIT, MICH., 


DEALERS IN 


Poles, (ross Arms, Pins, Fie. 


RED PINE OCTAGONAL POLES 
Engh Tie Denies aE onerteatly 
satisfactory pole in the market. %4 to % feet in 
length. 

CEDAR TELEGRAPH POLES 
of all sizes always in stock. 
CROSS ARMS AND PINS 


at lowest prices. 


Seno For CataLocue. © 


JAMES LEFFEL & Co. 


SPRINGFIELD, O.. OR 110 LIBERTY ST., N.Y. 


GENERAL SALES AGENT, 


49 Dey Street, New York. 


| AUTOMATIC 
; Aoy UT OFF ENGINE 


THE OLD RELIABLE 
—LEFFEL— 


WATER WHEEL. 











WELLINGTON 


——— 2 E , | wt T } 
rN Belt Nolder 
capes, cheapest and is 
handles vice in —- 
; Fises wane for circulars to 


W.R.SANTLEY & CO. | 


WELLINGTON, O. 


MADE ONLy GINE C9 
| THE BALLEN? aa 


Eastern ce’ , Room 16, : 
15 Cortlan: at .» New York. 




















SEND FOR CIRCULARS. 
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THE MATHER SYSTEM 


FOR LOW PRESSURE INCANDESCENT LIGHTING 
AND TRANSMISSION OF POWER. 

















OWNED, CONTROLLED AND MANUFACTURED 


SS => =| BY THs = 


MATNER ELEGTRIG GO., Manchester, Gonn. 


ESTIMATES FURNISHED FOR BLOCK STATIONS, ISOLATED INCANDESCENT LICHT AND POWER PLANTS. 


New York Office, 35 Broadway. Boston Office, 105 Summer St. Chicago Office, 11 Metropolitan Block. Cincinnati Office, 56 Longworth St. 


ih LI» 
EMPIRE CHINA WORKS, He 4 


144% 156 Greene St., GREENPOINT, BROOKLYN, &. D..N. Y. 


Our Ware is HARD PORCELAIN, the BODY and GLAZE IDENTICAL, 
and GUARANTEED NON-CONDUCTIVE for all ELECfRICAL P_ POSES. 














PARKER-RUSSELL MINING # MFO. 0. 


MERMOD-JACCARD BUILDING, 
Cor. Broadway and Looust St. Rooms 307 and 308. 
ST. LOUIS. 














UNIFORM IN QUALITY, LONG LIFE AND GOOD LIGHT 





Tae 


Horn, Brannen 
“Forsythe 
Manufacturing Go. 


(INCORPORATED.) 


vi SUE | DMO SPHOR-BRONZE |e 


BEAR OUR 
REC TRADE MARKS. | INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
CT) 512 ARCH ST. PHILADELPHIA PaA.U.S.A 
,) 


| ORICINAL MANUFACTURERS OF PHOSPHOR- 


a! 


77) f if c 
(00 PRE 7"-| OF THE U.S PATENTS 


NITED STATES AND OWNERS 











THE 


Americal Bell Telephone Compal 


95 MILK ST., BOSTON, MASS. 


Designers and Manufacturers of 


Gas # Combination 
Fixtures, 


ELECTROLIERS, 
427 to 488 North Broad St. 
PHILADELPHIA. 








This Company owns the Letters Patent granted | 
to Alexander Graham Bell, March 7th, 1876, No. | 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
ofELECTRICSPEAKINGTELEPHONESinfringes 
the right secured.to this Company by the above 
patents, andrenders each individual user oftele- 








yao) 
ee Ee 


(( 





(GE 


phones, not furnished by it or its licensees, re- xy CORRESPONDENCE 
sponsible for such unlawful use, and all the conse- eS SOLICITED 
quences thereof and liable to suit therefor. a ~ : 








Will be mailed to any address, postage prepaid, on receipt of price. Address, 
ELECTRICAL REVIEW PUB. COMPANY, 


OK S OM BILBCTRICAL SUBIHOTs 
13 Park Row, New York. P.O. 3 


Tae SPRAGUE ELECTRIC RAILWAY SYSTEM 


|| The Piocneer of Successful HBlectric Railways. — 


THE ONLY AWARD GIVEN FOR ELECTRIC RAILWAYS AT THE PARIS EXPOSITION OF 1889, WAS A GQLD MEDAL PRESENTED TO THE SPRAGUE 
ELECTRIC RAILWAY AND MOTOR COMPANY FOR THE MOST PERFECT SYSTEM OF ELECTRIC RAILWAY EQUIPMENT. 


WHAT ARE THE ESSENTIAL FEATURES IN ANY COMPREHENSIVE ELECTRIC RAILWAY SYSTEM ? 

Main Feeders from Power Station, Main Conductor Feeding in Trolley Wire, Uniform Size of Trolley. Wire, Independent of Le of Line, or Number of Cars Operated. AND WHY? Because, 
thereby only can be secured UNIFORM ELECTRICAL PRESSURE, Absolute Reliability of Service, Non-interference with one section by interruptions upon any other. The Sprague Company will guarantee to operate a 
ten mile, thirty car, double track system, with Less Engine Power, Less Dynamo Capacity, Less Weight of Conductors, Less Loss in Distribution, Less Loss in Motors; or in words that are understood by 
all, with More Car Miles Per Ton of Coal Consumed, More Miles of Line with a Given ons. More Territory Covered by a Given Outlay, More Reserve Capacity in a Given Plant, than can be done with any other 
system. Features of Correct Mechanical Design Owned Exclusively by the Sprague Company: Centering the Motor on the Driven Axle, Flexible Yielding Support for Relief of Strains, Universal Movement of 
the Trolley Pole, Single Lever Movement for Motor Control. No COMPETITOR OF THE SPRAGUE COMPARY CAN MAKE A SIMILAR GUARANTEE AND ACCOMPLISH IT'TO THE LETTER. 





For the Electricai Review’s New 

N R A Catalogue of all Electrical and Scien- 

tific Books. 
13s PARK ROW, NEW YoRdkz. 






































SPRAGUE ELECTRIC RAILWAY & MOTOR COMPANY, Nos. 16 & 18 BROAD STREET, NEW YORE, 
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EXGELSIOR ELEGTRIG GO., 


WILLIAM HOCHHAUSEN, ELECTRICIAN. 


wan an os IEEE cee 


WOUND FOR ANY CURRENT. PERFECT AUTOMATIC REGULATION 
HIGHLY EFFICIENT AND ECONOMICAL. CONSTANT SPEED UNDER ALL LOADS. 





OFFIGE, 115 BROADWAY,N.Y. WESTERN OFFIGE, {1 E. ADAMS ST., GHIGAGO. 


HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED W1iIiRE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 


PATENT “K K ” LINE WIRE 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 

NEW YORK OFFICE, 25 Park Place, 
THOS. L. SOCOVILL, NEW YORK AGENT. 









































—————} Y~—THE — 


HEISLER PATENT LONG DISTANCE INCANDESCENT ELECTRIC LIGHT SYSTEM 


Awarded the Highest Distinction, a Cold Medal, at the Paris Exposition, 1889. 
UNBQUALLED FOR DISTRIBUTION OVER WIDE AREAS. 











Specially adapted for Street, Commercial and Domestic I[Ilumina- 
tion from Central Stations. Plant may be located where Power can 
be secured Cheapest, even if Miles Distant from the Lighting. 
Safety, Reliability, and Financial Success fully Demonstrated. . Plan 
of Wiring the Simplest, Cheapest, and Most Efficient. Strictly 
Series. Lamps, 10 to 100 Candle Power. Long Life without 
Blackening. Dynamo Self-Contained and Automatic. 








SEND FOR CIRCULARS. CORRESPONDENCE SOLICITED. 
NEISLER ELEGTRIG LIGHT GO., 809 to 817 South Seventh St., ST. LOUIS, MO. 























ELECTRIC 
LIGHT 


SUPPLIES AND MATEHRIATL 2 


OF EVERY KIND, FOR 


Arc * Incandescent ~~ ne 


Poles, Cross-Arms, Brackets, Insulators, Bare and Covered Wire, Moulding, Switches, 
Cut-Outs, Lamps, Fixtures, Flexible Cord, Etc., Etc. 


Electric Railway, Telephone, Telegraph and Housework Supplies, 



















































SEND FOR CATALOCUE AND QUOTATIONS. 


THE EMPIRE CITY ELECTRIC CO., 


15 DEY STREET, NEW YORK. 








an e, highly Priest, as oat iene antq fens 
Shade Holder, to fitany socket, in 244 an 
extremely reasonable. 


g Te CILLILAND, Vice-President. 


" NEW ENGLAND | Shield Brand Moisture-Proof Line Wires. 
BUTT CO " 


providence, kx, 2| #abirshaw Rubber Govered Wires. 


Silden cli FUSE WIRE. 
Braiding Machinery SEND FOR LIST No. 596. 


FoR COVERING Wirt Standard Voltmeter. 
TELEGRAPH, 


TELEPHONE Interior Electrical Gonduits. 


SEND FOR CIRCULAR LIST No. 598. 


, ELECTRIC-LIGHT WIRE INCANDESCENT LAMPS. 


OUR ILLUSTRATED CATALOGUE No. 560 IS THE MOST COMPLETE 
SINGLE AND DOUBLE WORE OF ITS KIND EVER ISSUED. 


> WINDERS:BRAIDERS) THE ELECTRICAL SUPPLY Co., 


or over Dengziption Eastern Office and Factories: Western Office and Warehouse: 


soa Cotton Beale Ansonia, Conn. 171 Randolph St., Chicago. 


FINE CASTINGS A For the Mioctrieel Review’s New 
“sh t 1 d Sci 
at ¥ SPECIALTY W R i E fine Booka f all Electrical an en- 


24 DOUBLE BRAIDER is PARE FF. 


STL IRTERON ELAOTROIL COMDUIT COMPANY. 1¢¢ 


A New and Improved Method of Fitting Bulidings wath tox insulated Tube Conduits to receive Wire for any Electrical System, 


COMBINING ADVANTAGES OF 


Safety, Durability, Economy, Accessibility, Convenience. 


Samples, Price Lists, Catalogues and Instructions Mailed on Application. 
ADDRESS 


THE INTERIOR ELECTRICAL CONDUIT COMPANY, 
164 and 166 West Twenty-Seventh Street, New York. 
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Western Electric Co.’s 


ELECTRIC LIGHTING SYSTEMS. 
DYNAMOS. 


With All Necessary Appurtenances. 
INCANDESCENT AND ARC, HIGH OR LOW TENSION. 


Arc Lamps, 2,000, 1,500, 1,200 Candle-Power. 


HIGH OR LOW TENSION. SINGLE OR DOUBLE. 














Simple in Construction, Economical in Operation, and Perfect in Regulation. We are pre- 
pared to estimate on Plants, either with or without power. 


WESTERN ELECTRIC COMPANY, 


CHICAGO, NEW YORK, LONDON, ANTWERP, BERLIN. 


SS THE Se 


BURNLEY DRY BATTERY 


Patented January 2i, 1890. 








This improved form of Dry Battery having been thoroughly tested in comparison with all others, is presented to the 
Electrical Trade and to all users of Open Circuit Battery as the 


VERY BEST YET PRODUCED. 


Its very compact form, being smaller than any other of equal capacity, and its 


Great Strength, Durability and Recuperative Power 


are its chief merits. 
Being in all respects a Dry Battery, without liquids, it is not subject to freezing in winter, or to evaporation 


ss WBSOLUTELY GLEAN. 


Its connections are so arranged that no creeping salts whatever are at any time developed. 

For portable purposes, Railway Signals, etc., where the battery is often placed out doors, it is especially 
recommended. : 

As the successful makers of over 400,000 Cells of the best LECLANCHE BATTERY sold in America, 
we have become satisfied that of all forms yet attempted, the BURNLEY DRY BATTERY is the only 
one yet produced which is capable of successfully competing with our form of Leclanche Battery ; hence we are 
presenting the former to the public as a 


FIRST-CLASS DRY BATTERY 


for Electric Bells, Telephones, Gas Lighting, Burglar Alarms, and all open circuit work. 


PRICE, 90 CENTS PER CELL. 


Trial Sample Cells will be furnished to Dealers and to Telephone Exchanges upon application to us, free of charge. 


J. HH. BUOUNNELE & CO., 


Sole Agents and Manufacturers, 
76 CORTLANDT STREET, NEW YORK. 
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JOHN STEPHENSON COMPANY 


DIMITED, 


2+ NEW+YORK, © 


Street Cars 


: FOR = 











bietiahan Dita, 





PATENT 
DOUBLE 
LIFT-OVER 






1018 CHESTNUT ST., 
PHILA. 






igniting Cas or Gasoline by Electricity. 








This PENDANT BURNER has the Double Lift- 


Over Electrode, which saves two-thirds of Battery Power and 
avoids Short Circuiting, which is liable to occur in many others. 
The Double Lift-Over Electrode is a very important feature 


no other Pendant has. 
Electric Spark or Connection only when Gas is Ignited. 





Electric Gas Lighting Apparatus. 
Electric Bells and Annunciators. 
General Electrical Supplies. 
Electrical Specialties to Contract. 


Washburn & Moen Mfg. Co. 


WORCESTER, MASS. 


MAKERS OF 


IRON *® STEEL 


MANUFACTURERS OF 


2: \ron and Copper Wire for Electrical Purposes. 
say §6©=S- PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, 


In Long Lengths, Galvanized by our Patent Continuous 
Process. 















The Standard with all Telegraph and Telephone Companies. 


Since the first introduction of the Electric Telegraph Service, our patent wire, expressly manufac- 
— d for electric purposes, has filled every requisition as regards strength, evenness of quality, and | 


i ty 
7 Send” "fo “ pric “J Lists and descriptive pamphlets, and ‘‘ Hand-book of Wire in Electric Ser- 
vice.” Sent free on application. 
Hew York Warehouse. 
(6 CLIFF STREET. 


Chicago Warehouse, 


107 & 109 LAKE ST. | 


EW YORK pen 


PACKING, 
HOSE,— 


MATTING, Co 
STA\R-TRERDSS 


IS-PARK:-ROW,-NEW-YORK. 
(Opposite Astor House.) 
J.H.CHEEVER.treas. J.D.CHEEVER pvery.treas. 








Warerooms, 224-232 Canal St., 118-126 Walker St., 


NEW YORE. 


Manufactory, Fiushing & Carlton Avenues, Brooklyn. 


OXLEY, GIDDINGS & ENOS, 


DESICNERS AND MAKERS OF 


Flectroliers s (ombination Fixtures 


UNSURPASSED FACILITIES 


For producing most approved designs for any system of 


INCANDESCENT LICHTING. 
| Special designs furnished upon application. Suggestions from architects and 
decorators faithfully executed. 








Teak mane 








WRITE 


For the Electrical Review’s New 
Catalogue of all Electrical and Scien- 
tific Books. 
OV 


i8 PARE HR + Hw YORE. 








/ #EOODR CH HARD RUBBER GC]. 
‘A ob AkrRo QHIO. | HH 
\ 


\ 


Monufactur ‘ers of * SS 
HARD RUBBER Goons 
for BAECTRICAL purposes 


QPECIALTIES OF ALL KINDS TO ORDER 
=> Seni Ch AL 


eSue. & 





Ss. Y. LHOMMEDIEU & CO., Eastern Agents, 65 Reade St., N. Y. | 





‘ort RUBBER. Goens- 
GAL PURPOSES 


ELECTRICAL 
+ Fac T! aN = 


Sor 
for 


SiZES 


(RUBBER Tap DE TAPE 


PURE. 


.. Co. 
AKRON aa OL-2-2 as WORKS . 


SS 


- 


Ss. Y. LHOMMEDIEU & CO., Eastern Agents, N.Y. 


65 Reade St., 





E"ARADAY GCARBON Co., 


ELEGTRIG LICNT G 








ARBONS, 





PITTSBURGH, PA. 
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SS THE 


WESTINGHOUSE ELECTRIC C0. 


Arc and Incandescent Lighting 


TRANSFORMER SYSTEM. 


An experience of over two hundred and sixty-five central stations has demonstrated 


























the converter system of electric lighting to be the only safe system. 

The converter of THE WESTINGHOUSE ELECTRIC COMPANY is so constructed as to 
absolutely prevent by any possibility a connection between the current of tne street 
wires and the wires connected with the lamps on the premises. 

The converter of this Company reduces the potential of the primary wires and 
limits the quantity of current to the exact requirements. 

It is the only system which admits of reliable meters. 

There is not a single recorded instance of a connection between the primary and 
secondary circuits of this Company’s system. 

Two hundred and sixty-five central stations in operation with a total dynamo 
capacity in 16 candle power lamps of 458,250. 


Over twelve thousand meters in use. 








WRITE FOR PARTICULARS. | 




















WESTINGHOUSE ELECTRIC CO. 


PittsburzLh, Pa., U. S. A. 


Boston, Newy York, Chicago, St. Louis, Cincinnati, 
San Francisco, Portiand, Charlotte, Dallas. 
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CONDENSING OR 

COMPOUND. \onconbensinc. 

16 Sizes, 5 to 600 H. P. Not yet equaled by any form of Engine for 
HIGH FUEL DUTY AND SIMPLICITY. 

STANDARD. %5%%,' Sx 

3,000 in use in all parts of the Civilized World. 


JUNIOR, 6 Sizes in Stock, 5 to 50 H. P. 


AN AUTOMATIC ENGINE CHEAPER THAN A SLIDE VALVE. 
Well Built. Economical. Reliable, © Over 300 soid the first year. 


All the above built strictly to 
Repairs Oarried in Stock. bg me 9, a i 











41CAGO 108 158 Lake Bisost, 
PHILADELPHIA, 608 Chestnut St.. MR. , Jr. 
ST. LOUIS, 

Sit NORTH FOURTH ST., 
WESTINCHOUSE, CHURCH, KERR & CO. 

SALT LAKE CITY, 2595S. Main St. | Utah & Montana 

UTTE, MONT. ° E. Granite St. t Machinery 

" ont St., 
R 3, 35 N Fro! ‘ 


TheWestinghouseMachineCoess 


PITTSBURGH, PA.U.S.A. 





SELLING DEPARTMENT IN THE UNITED STATES, 
NEW YORK, tlandt Street, 








TON, bi — 
TTSBURGH, , & Co. 
CHICAGO. " 











ucklé, Jr. & Co, 


ATLANTA, GA. 
DALLAS, TEX. 
CHATTANOOGA, TENN. 





wWwEe BuiILD 


FIVE (5) SIZES UNIVERSAL MILLING MACHINES. 


No. O, No. |t, 





No. 2, No. 3 and No. 4 


No. 1 and No. 2 Ready for Immediate Delivery. 


GIVE US A CALL AND WE CAN SATISFY YOU. 
Send for Descriptive Circular on Universal Milling Machines 


THE GARVIN MACHINE 6O., 


Office and Works, Laight and Canal Sts., 
WwWEW7T WOoREz. 












RECULATION- DURABILITY: 


G00 Hp SIMPLICITY: SELF- CONTAINED: — | 
Shes COMPOUNDS ATTRTTT EA Gar C0. BUFFALO. NY. 


FAIRBANKS, MORSE & CO., orn Representatives, chicago, St.Louis, Kansas City, Omaha, Denver, St.Paul 
ALBERT FISHER, 89 Liberty Street, New York, Eastern Agent. 


JARVIS ENGINEERING COMPANY, 


OONTRACTING ENGINEERS for ERECTING COMPLETE STEAM PLANTS 


For Electric Lighting and Power Stations. 


—: AGENTS FOR :— 
ARMINGTON & SIMS ENCINES, 
JARVIS BOILER SETTING, 
to burn Anthracite Coal and Coke Screenings, 
NATIONAL FEED WATER HEATER, 
NATIONAL ROCKING and 
SHEFFIELD CRATE BARS. 




















61 OQliver Street, Boston. 





SEND FOR NEW CATALOGUE. 


DR, GASSHER'S DRY BATTERY. 


Acknowledged by experts to be the Best Open Circuit Battery in the Marke’ 
"the most durable and convenient for . 


Electric Bells, fas Lighting, Felephones, 
Signals, Electric flocks, 
Stationary Batteries for Physicians 
and Many Other [Jses. 


No Glass. 











No Liquid. 





HICHEST TESTIMONALS. WRITE FOR CIRCULAR. 


For Sale by ho Western Electric. A SCHOVERLING, 


a> FRICTION CLUTCH PULLEYS 


AND CUT-OFF COUPLINCS. 






CHARACTERISTICS: 
Vice-Like Grip of Clutches Optionally Gradual or Sudden. 
can e Friction Surfaces Prevent Undue Wear. Disengagement 
lutches is Positive. Pulley Shaft is Automatically Viled. 
They have a Good Kecord. Grip of Clutches Self-Maintaining. 
Experts are invited to examine Peculiarities, 


ECLIPSE WIND ENCINE CoO., 


Send for 1889 Catalogue. Beloit, Wis. 


R. T. WHITE, 


12 Pearl St. ( Room 6), BOS TON, MASS. 


IMPROVED 
PATENTED MATERIAL 
FOR STREET RAILWAY 
ROADBEDS. 


BEST MATERIAL, LOWEST PRICES, 
CORRESPONDENCE SOLICITED. 





THE RAILS. 











NO BOLTS THROUCH 





DAISY CHAIR. THOMAS ASHBURNER, Western Agent, Kansas City, Mo. 
Made any Height and Size desired. Patent allowed 


Sample Chair and Section of Kail Sent, Express Prepaid, to Prospective Purchasers. 








CHICAGO, . 
—_ SOLE AGENT AND MANUFA 


And Oalifornia Electrical Works, 
SAN FRANCISCO, CAL. l11 Chambers Street, New York. 








New Tangye Buckeye Automatic Cut-off . Engines. 


25 to 1,000 H. P. 

ann eneaeee are the combined result of long ex- 
ann ith automatic cut-off regulation, and most 
careful revision of all de' They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highestattainable Economy 
FE. in a He pore tion and Superior regulation guar- 
talned Automatic Cat-of Engines 12 to 200 
yynamo Machines a Specialty. Illustrated 
various data as to ai ctical Steam 














Address BUCKEYE ENGINE CO.. , Salem, Ohio. 
SALES AGENTS: 
W L. SIMPSON, 10 Telephone Building, 18 Cortlandt Street, N. Y. 
MW. W. ROBINSON, 154 Washington St., Chicago, Ill. BOBINSON & CARY, St. Paul, Mina. 


WILLIAMS « POT TEF, 
15 CORTLANDT ST., NEW YORE. 


Engineers # Contractors, 


CENERAL ACENTS, 


STRAIGHT LINE ENGINES 


Bernstein flectric (io. 
INCANDESCENT LAMPS 


—- FOR -— 


ARC LIGHT CIRCUITS, 


SIMPLE. RELIABLE. DURABLE. 











The only safe socket for series lamps and the 
only socket having insulating material for the 
outside parts. 


Send for Illustrated Catalogue. 


620 Atlantic Ave., BOSTON. 
CHICAGO OFFICE, 80 ADAMS ST., CEORCE CUTTER, Agert. 


CHARLES R.VINCENT & CO., 
16 CORTLANDT STREET, NEW YORK, 
Ball High $ Automatic Gut-off Engines 
G VERTICAL TUBULAR BOILERS, 
Complete Steam Plants Furnished and Erected. 
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vom wsaearentee GATE CITY ELECTRIC COMPANY 


—— HAVE A FULL STOCK OF —— 


ELECTRICAL SUPPLIES 


And will make LOW Prices and PROMPT Shipments. 


022 DELAWARE ST.,,- - KANSAS CITY, MO. 





WIRES AND CABLES. 





Q™ VULCANIZED FIBRE. 


== TheiOnly Original Substitute for Hard Rubber, == 
3 IN SHEETS, TUBES, RODS, DISCS AND SPECIAL SHAPES TO ORDER. & 





COLORS RED, GRAY AND BLACK. QUALITY BETTER AND PRICES LOWER THAN EVER. 


Adopted by the leading Electric Light Companies and Manufacturers of Electrical Apparatus in 
United States and Europe, being a better Non-Conductor, Lighter and 
More Durable, at Half the Cost. 


SSS Y—~—«SEND FOR SAMPLES AND PRICE LIST. => 


VULCANIZED FIBRE CO., Wilmington, Del. 


ESTABLISHED 1873. NEW YORK OFFICE, 14 DEY STREET. 








CONRAD N. JORDAN, President. E. GOGORZA, Vice-Prest. & Treas. JAMES DUNNE, Secretary. J. RB. EURDICEK, Manager. 


The Trintdad-Heimann Insulated Wire Co., 


OFFICE, 49 LIBERTY STREET, NEW YORK. WORKS, HARRISON, N. J. 





The Celebrated Trinidad|THE HEIMANN FIREPROOF 
LINE WIRE. INSULATED WIRE. 


House Wire, Underground and Submarine Cables, and Solid System of 
Underground Wire, Manufactured by this Company. 
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FRAUD! FRAUD!! 








RECOGNIZING THE POPULARITY 


SAWYER'MAN LAMPS 


Onscrupulous persons manufacture Lamps 
in bases stamped 


“SAWYER-MAN PATENTS.” 











These Manufacturers being financially irresponsible, 
THE SAWYER-MAN ELECTRIC COMPANY 


Hereby gives notice that it will enforce 


THE STRINGENT LAWS 


Regarding Fraudulent Patent-Marks, against 
the USERS of such Lamps. 


SAWYER-MAN ELECTRIC COMPANY, 


510-534 WEST 23d STREET, 
NEV7T WORES. 
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~REMOVAL.- ~~ 


We invite our friends and the trade generally to call upon us in our new 


16 and 118 Franklin Street, 


where we are now located and ready for business. 














Our very much increased facilities enable us to carry a larger stock,a more 
diversified line and make shipments promptly and with better care than formerly. 
We invite all to give us a call, and if this cannot be done in person, send us 


your orders instead and they will be appreciated. 


GENTRAL ELEGTRIG GOMPANY 


EBLECTERICAL SUPPLIES, 
116 & 118 FRANKLIN STREET, CHICAGO. 





VULCABESTON INSULATION. 


VULCANIZED ASBESTOS FIBRE. 


CAN BE MOULDED INTO ANY DESIRED SHAPE. 
Large Monlded Pieces a Specialty, Also Sheet Insnlation from .02 to 1 1-2 Inches in Thickness, 


This Insulation does not shrink, swell or absorb moisture, and is especially adapted for Dynamo work, as it 
is not affected by heat. 


—aamcem THE JONNS-PRATT GO., eo 


FAIRBANKS €& CO., H. W. JOHNS MFG. CO., FAIRBANKS, BROWN & CO., 2 W. TRAINER & CO., 
311 BROADWAY, NEW YORK. 87 MAIDEN LANE, NEW YORK. 83 MILK STREET, BOSTON. 44 OLIVER STREET, BOSTON. 














The most useful 
patented improve- 
ment indrillpresses 
for years is applied. 


Something New! 
| One, two, three, and 
| four spindle drills for 


AWARDED THE CRAND PRIZE | light work. 


R 
yg) «=| SENS) TIVE 
| : L 











Spindles driven Over 1,000 in use. 
with single, endless 
belts. Large hatin best. Special ma- 
pulle bi tightener anc chinery to order. 
—— le speeds pro- Catalogue of fine 
vided tools free. 


Dwight Slate Machine Co. 


HARTFORD, CONN. 


Buy the latest and 














( 
ft SVANUFACTORIES IN UNITED STATES, SCOTLAND, FRANCE; a AUSTRIA. SHUT N 
AT LATE PARIS EXPOSITION. CARY & MOEN 


SPRINIGS 















890 
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THEE.S. GREELEY & CO., vey streer, 


RUBBER BASE FUSIBLE CUT-OUT. 




































ROPE CLEATS. 





AYRTON & PERRY 
VOLT AND AMMETERS. 





FUSIBLE WIRE 


FLAT TIN SHADE. 
CONNECTOR. 





FLOOR INSULATORS. 


5S & 7 


NEW YORK. 





























WE 
ARE ARE 
MANUFAC- FIRST 
Tuemeen TURERS. ey HANDS. | jocxwooo aumeter 
REFLECTING HE “VICTOR” SWITCH PLUG AND SOCKET FOR ARC CURRENTS. penaget¢ wneaTeR 
GALVANOMETER. ' 
HEADQUARTERS FOR ELECTRICAL SUPPLIES AND TOOLS. 
ELECTRIC ~ ELECTRICAL 
LIGHT TEST 
SPECIALTIES. INSTRUMENTS. a... 
IN WOOD, PORCELAIN AND GLASS. 
SKELETON 





CARPENTIER VOLTMETERS 
AND AMMETERS. 








HARD AND SOFT RUBBER 


SOCKET BUSHINGS. SCALLOPED OPAL SHADE. 





Shultz Belting Company, | 


MANUFACTURERS OF 
SHULTZ PATENT FULLED LEATHER. BELTING AND LACE LEATHER | 
Office and Factory: Cor. Bismarck and Barton Sts., St. Louis, Mo. | 


Our Belting is made of leather tanned on the surface only; the interior (which is the fiber and | 
strength of the hide) is not tanned but rawhide fulled and softened by our patent process. Our oe | 
than ‘meee and is the only perf 





is more pliable, h the pulley better, transmits more Rowers, 
ELE! C LIG BELT E. Agents in all cities. d for trial 





| 
| 


Grimshaw Patented White Core 
WIRES and GABLES. 


FIRE, ACID, AND WATERPROOF. GRIMSHAW TAPE, | 
NEW YORK INSULATED WIRE Go., 
Ga.Laner, Secretary. Sole Manufacturers, 


R. E. 
J. W. Goprrey, Gen’! M \ | 
W. B. Dowss, Treasurer. 649 £1651 BROADWAY, N.Y. 








Weitmyer Patent Furnace, 


‘MANUFACTURED AND SOLD BY 


Foundry and Machine Department Harrisburg Car Manufacturing Co. 
EARRISB 


URG, PA. | 








IDE AUTOMATIC ENCINE, PORTABLE & TRACTION ENCINES.~ 


STEAM ROAD ROLLERS, BOILERS OF ALL DESCRIPTIONS. 


Now York Office, Messrs. Fleming & Kimball, 17 ty 4 Street. 
New England Office, Mesars. John Post, Jr. & Co., 70 Kilby St., Boston. 
Baltimore Office, Messrs. Thomas K. Carey & Bro., 26 Light St., Balt. 





WESTERN OFFICE, MESSRS. ENGLISH, MORSE & CO., KANSAS CITY, Mo. 





Double Cylinder Law Battery. 


THE STANDARD FOR ALL OPEN CIRCUIT WORK. 








Its NINTH YBDAR. 





The Negative Element has 147 square inches of surface which is more than double the surface 
found in any other! The Cell contains 21¢ pints of solution which is nearly 
double that in any other cell! 





No Running Over or Creep- 
ing of Salts. 


No Evaporation. 

No Corrosion. 

No Rypowal of Negative 
lement. 


Requiring no Gare. 
Costing nothing for_Renew- 


except for Zinc and 
Solution (a trifle) in 
from two to four years. 
White Flint Glass Jar. 
= Black Rubberoid Cover. 
* Lock Seal Top. 
Pure Zinc. 


Pure Sal Ammoniac. 
Fewest Parts. 





Success is Evidence of Merit. | The Law Battery the Standard for all Open Circuit 
Work. The Cheapest Battery on the Market, and the Best. 
The Law Battery is kept in Stock and for Sale by all Reliable Supply Houses. 


CEO. L. HENZEL, San Francisco, Cal., for Pacific Coast. 
CHAS. A. STRELINCER & CO., Detroit, Mich., for Detroit, 


The Law Telephone Co., Sole Makers, 


wo. 85 JOHN STREET, - - - Nw YToR=z: 


AGENTS: } 
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NATIONAL ELECTRIC MANUFACTURING COMPANY. 


Transformer System of Incandescent Electric Lighting. 
















































OUR APPARATUS TRANSFORMERS 
Highest ficiency ees 
Warranted for fwo Years 


MECHANICALLY ‘y 


AND A> Satisfactory Performance of 


Apparatus Guaranteed. 


ELECTRICALLY. 






































General Offices iy Works, BAU ‘CLAIRE. Wiis. U.S.A. 
AGENTS WANTED FOR EASTERN AND SOUTHERN STATES. CORRESPONDENCE SOLICITED. 








BAKER BALCH & CO., Ceneral Agents, THOS. WOLFE, Southwestern Agent, 
Seattie, Washington. Union Depot Hotel, Kansas City, Mo. 
LITTLE, McDONALD & CO., P. H. POLCLASE, Ceneral Agent, 
293 Court Street, Buffalo, N. Y. 205 North Seventeenth Street, Omaha, Neb. 





Edison Lamps  ffW HAVEN GLOGK 60, 


1s to 36 CANDLE POWER. ~ 
) wes ~~ Street, New York. 


2 to 40 VOLTS. 
MANUFACTURERS OF AND DEALERS IN 
~ kinds of Decorations 


For Battery or Dynamo. \ ], 
and Displays. | 


im })~6fm«~S_~Cts«é Ml, Wire, Relays, Keys, Sounders, 


yg, SEND FOR CATALOGUE 





These Lamps can be 
% used in Series on Dy- 
yy namo Circuits for all 









a — AND — 


LOW VOLT LAMPS <a <4 EVERYTHING ELECTRICAL. be 


EDISON LAMP CoO., HARRISON, N. J. SEND FOR CATALOGUE ILLUSTRATED IN COLORS. 


—— ee National Food-Water Heater, 


3 im (ver 800,000 Horse Power in use in the Ynited States, 
—. 
a ill 200 ELECTRIC LIGHT STATIONS SUPPLIED. 


a 
any PRICES LOW. SATISFACTION UNIVERSAL. 


Seventeen sizes Manufactured, 8 to 2,000 Horse Power Capacity. Heats 
the Water for the Boilers up to 206° to 212° F. 
































SEND FOR LIST OF USERS AND EXAMINE FOR YOURSELF. 


ee THE NATIONAL PIPE BENDING CO., 


84 River Street, New Haven, Conn. 
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SEELYS PATENT GIMLET-POINTED 
INSULATED SCREW EYE. 


FOR = <= 





























| Electric Light Construction 


IN GENERAL. 



































14 Cortlandt Street, 


NEW YORK CITY. 








JAMES A. TAY LOR, JOHN A. SHELLY, 


Secretary and Treasurer. President and Gen’1 Manager. 
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Fort Wayne Electric Company, 


FORT WAYNE, IND. 
The most carefully worked out and Complete Alternating System 
| of Electric Lighting in existence. 
ARMATURES AND GONVERTERS GUARANTEED. 


12 16-candle-power Lamps,to the mechanical*horse power guaranteed 
CORRESPONDENCE SOLICITED. 














MANUFACTURERS 


Slattery lh 


OF INCANDESCENT LIGHTING, 


- | “WOOD” SYSTEM| ™ 
OF ARC LIGHTING. 











Wiain Office anda works, Fort wayne, Ind. 
NEW YORK OFFICE, Rooms 25 and 27, 115 BROADWAY, 


=x. Cc. ADAMS, Manager. 
Manhattan Electric Light Co., 511 Broadway, Sole Licensees and Agents for N. Y. City and Brooklyn 


CHICAGO OFFICE, 185 Dearborn St., PHILADELPHIA OFFICE, 907 Filbert St., SAN FRANCISCO OFFICE, 217 Sansome St. 


W. J. BUCKLEY, Manager. G. A. WILBUR, Manager. ° 
EF. ADAMS SUC’s, CITY OF MEXICO. 


raze NE: VWw 


EDISON-LALANDE BATTERY. 


MANUFACTURED UNDER AUTHORITY OF 


THOMAS A. EDISON. 











Primary Batteries for Telegraph ‘‘Mains’ and “Locals,” Electro- 
Motors, Electro-Plating, Telephone Transmitters, Electro- 
Medical Instruments, Annunciators and Burglar Alarms, 


and all Classes of Closed and Open Circuit Work. 
FURTHER PARTICULARS AND INFORMATION FURNISHED UPON APPLICATION. 














ADDRESS : 


EDISON MANUFACTURING COMPANY, 
JAMES F. KELLY, General Sales Agent, 


19 Dey Street, New York. 





